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NEW SPECIES OF DOLICHOPODIDA FROM 
THE UNITED STATES. 


BY WILLIAM MORTON WHEELER. 
Piates I-IV. 


THE species of Dolichopodide described as new in the 
following paper were in great part collected on three dif- 
ferent expeditions to the West: one to Wyoming during 
August and September, 1895, one to Central California 
(Monterey and vicinity) during July and August, 1896, and 
another to Southern California (San Diego and vicinity) 
from December to April, 1897. The seasons available for 
these expeditions were, unfortunately, not the most favor- 
able—the best months for collecting being July in Wyo- 
ming, and April and May in California—so that the species 
described from my own collecting must represent only 
an inconsiderable fragment of the Western Dolichopodid 
fauna. In addition to this material, I have had several 
interesting species from South Dakota, Idaho and Wash- 
ington, generously sent me by Professor J. M. Aldrich, 
and Mr. C. W. Johnson has kindly furnished me with 
some valuable material from Florida, New Jersey and 
Pennsylvania. 

Only the smaller genera of Dolichopodide are considered 
in the present paper, since the larger genera, like Doli- 
chopus, Gymnopternus and Psilopus deserve special treat- 
ment and a more careful and extensive study than I have 
been able to give them. Only three new genera are added 
to our North American fauna. One of these, Tezcho- 
phorus, though known from Europe, has not before been 
recognized in this country. Two other genera, Vothosym- 
pycnus and Parasyntormon are established for the accom- 
modation of groups of species allied to Syntormon and 

[1] Sept. 12, 1899. 
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Sympycnus. Loew’s genus, Synarthrus, abandoned by more 
recent students of the Dolichopodide, is here reinstated 
for a further group of species that do not seem to 
belong to the European genus Syntormon. Several new 
species have been added to well known genera, such as 
Pelastoneurus, Medeterus, Campsicnemus and Hydrophorus. 


Hygroceleuthus Loew. 


Since the publication of Loew’s Monograph of the North 
American Dolichopodide, the list of species of the genus 
Hygroceleuthus has received several additions. Loew knew 
only one North American species, H/. latipes, which seems 
to be the only representative of the genus in the states east 
of the Mississippi. Osten Sacken has added two Califor- 
nian species, and more recently Aldrich has described two 
others from Idaho and Dakota, respectively. In the present 
paper two new species are added, one from California and 
one from Wyoming and Idaho. The following table will 
aid in distinguishing the males of the seven species now 
known: 


1) Middle! tarsi:compressed) laterallysyeectee ere eel tere ohieier 2 
Middle tarsi not compressed laterally...............-...+6- 3 
25) tind) tibiz tipped with) blackae-eenereeeaee Aldrichi1, sp. nov. 
Hind tibice) yellow throughouteseeee- see eee oe latipes LOEW. 
3. Wings very broad, narrowed towards the base............. 4 
Wings not very broad, with distinct anal angle............. 5 
A Cilia ofitesulze Smalllivellow tence oes vane eee crenatus O.S. 
Cilia of tesulailone- blackssse- ee sae consang uineus, Sp. NOV. 
5. Sides of second abdominal segment with tufts of yellow hairs. 
affitctus O.S. 
Sides of second abdominal segment without such tufts...... 6 
Ga nCiliaohtesulesmalleipales.:- eee eee eee eee idahoensis ALD. 
Ciliatofteculzilones blacks 5 pe ee eee ciliatus ALD. 


I. Hygroceleuthus latipes Loew. 


This species is very common in meadows in Wisconsin 
and Illinois during June, July and August. Aldrich men- 
tions it from South Dakota, Wyoming and Connecticut. 
He has also sent me a specimen from Moscow, Idaho. 
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The locality of Loew’s specimens is ‘‘ North Red River.’’ 
These data show that the species is very widely distributed, 
especially over the eastern half of the continent. 


2. Hygroceleuthus afflictus O. S. 


I collected both sexes of this species in great numbers in 
a salt-marsh between Monterey and Del Monte, Calif., in 
July. Two specimens from Professor Aldrich’s collection 
are marked ‘*G. Zuni R. Arizona.”’ 


3. Hygroceleuthus crenatus O. S. 
PLATE I, Fic. 4. 


This species is also widely distributed. Osten Sacken 
collected his specimens in California. Aldrich mentions 
it from Washington, and has sent me specimens from 
Idaho. I have taken it on the wet stones along creeks in 
Western Wyoming in September. 


4. Hygroceleuthus ciliatus Aldrich. 


Ten specimens of this species were taken at the following 
localities in Wyoming during August and September: Lusk, 
Buck Creek, Dinwiddie Creek, Dubois (7,200 ft.), Two- 
gwo-te-ee Pass, Jackson’s Lake. The species occurs in 
the rank grass along the water courses, in company with 
1. crenatus. 


5. Hygroceleuthus Aldrichii, sp. nov. 
PLATE I, FIGs. 1-3. 


Male. Length 4-5 mm.; length of wing 3.5-4 mm. _ Bright metallic green 
with coppery reflections. Palpi yellow, with black hairs; face with silvery 
white dust below, ochreous above. Antennz of medium size, black; first 
and second joints yellow below on the mesial surface. First joint with consid- 
erable black hair on its upper surface and a prominent projection on its mesial 
surface; second joint rather short and but slightly yellow on the mesial surface; 
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third joint distinctly broader than the basal joints and somewhat pointed; 
arista moderate, pubescent. Front cupreous metallic green. Postocular 
cilia delicate, black above, light yellow below. Thorax shining except 
anteriorly where it is covered with yellow dust. The dust runs back in two 
broad bands leaving a ‘narrow shining streak in the mid-dorsal line. Abdo- 
men slightly compressed dorsoventrally at its base, covered with short black 
hairs and with a layer of white dust along the sides. Hypopygium black 
with bronze green reflections and a layer of white dust. | Lamellze triangular, 
yellow, bordered with black and with a fringe of delicate.black hairs. Pleurze 
metallic green covered with a layer of white dust. Coxz of the same color 
except the fore pair, which are yellow. These have short white hairs on 
their anterior surfaces and a few black bristles near their apices. Legs yel- 
low, trochanters with a small black spot on their posterior faces. Tarsi 
blackened from the tip of the first joint. First joint of middle tarsi rather 
slender, white; second, third and fourth joints distinctly compressed from 
side to side and fringed with black hairs. Hind tibize somewhat thickened, 
with black tips. Wings not broadened, grayish hyaline, distinctly yellowish 
towards the costa, which bears a slight swelling at the junction of the humeral 
vein. The anal angle is distinctly bilobed and prominent. Distal segment 
of fourth vein with a decided angle but without traces of a stump-vein. It 
ends some distance before the apex of the wing. There is a small but dis- 
tinct notch in the hind margin at the tip of the fifth vein. MHalteres and teg- 
ulze yellow, the latter with long black cilia. 


Female. Length 4.5-5.5 mm.; length of wing 4.5-5.5 mm. Face broader 
than that of the male, with grayish yellow dust. Anal angle of wing not 
bilobed, the costa without the swelling at the junction of the humeral vein. 
Middle tarsi very slightly compressed. Cilia of the tegulz black, nearly as 
long as in the male. Appendages of the ovipositor yellow with black tips. 


Numerous specimens, mostly males, collected by J. M. 
Aldrich at Moscow, Idaho. I have also taken several spec- 
imens, mostly females, in sweepings along the water-courses 
in western Wyoming in September (Dubois, Two-gwo- 
te-ee Pass). 

In having laterally compressed middle tarsi the male of 
H. Aldrichit resembles the male of //. /atzpes, but the com- 
pression in the western is not so great as it is in the eastern 
species. In J/atzpes the hind tibie are yellow throughout, 
in Aldrichii distinctly tipped with black; the anal angle of 
the wing in the male of the former species is evenly rounded, 
in the male of the latter, bilobed and prominent; the base 
of the second middle tarsal joint is yellow in /a/zZes, entirely 
black in Adldrichit. Lastly, the antenne of A/drichi are 
blacker and more hairy than those of the eastern species. 
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6. Hygroceleuthus consanguineus, sp. nov. 
PLATE I, Fics. 5-7. 


Male. Length 5.5-6.5 mm.; length of wing 4.5-5.5 mm. Bright metallic 
green with coppery reflections. Proboscis piceous, palpi yellow with short 
black hairs. Face covered with thick ochreous dust, the upper two-thirds 
somewhat olivaceous and more opaque than the lower third. In some spec- 
imens two broad ochreous bands run lengthwise of the upper two-thirds. 
Antenne deep black, the first and second joints yellow below and on the 
mesial surface. First joint with abundant black hairs, and a conspicuous 
smooth swelling on the inner side; second joint nearly as long as the first; 
third joint scarcely broader than the second, small, with a thick pubescent 
arista. Front bright metallic green. Postocular cilia black, not very con- 
spicuous above but becoming very thick, flattened and blunt below. Just 
below the middle of the orbit on either side four to six of the cilia are bright 
orange. These are very conspicuous when the head is seen from the front. 
Thorax cupreous on the disc, covered with gray dust anteriorly, and some- 
times with a pair of median approximated reddish lines which fade away 
posteriorly. Abdomen flattened dorsoventrally at its base, laterally com- 
pressed and tapering towards the hypopygium. The median dorsal portions 
of the segments with distinct coppery reflections. Base of the hypopygium 
metallic green overlaid with white dust, towards the tip opaque black. 
Lamellz piceous with black borders and cilia. Internal appendages yellow. 
Pleuree bright metallic green with a thin layer of pale dust. Fore coxz 
yellow with metallic green posterior surfaces; the anterior surfaces covered 
with black hairs, long towards the tips. Anterior trochanters yellow with a 
black spot on the posterior surfaces. Middle and hind coxz metallic green, 
opaque with white dust. Legs plain, yellow, with the usual black bristles, 
blackened from the tip of the first tarsal joint. The hind tibiz are slightly 
thickened and have a smooth streak on their inner surfaces. Wings gray, 
distinctly yellowish towards the costa, very broad, narrowed towards their 
bases. Veins black. There is a very distinct swelling on the costa at the 
junction of the humeral vein. The costa ends distinctly before the tip of the 
wing with the end of the fourth vein. The third vein bends downward at its 
end, the distal segment of the fourth has an abrupt angle with a stump-vein 
running from it. The tip of the fifth vein fails to reach a distinct notch in 
the hind border of the wing. Tegulze and halteres yellow, the former with 
strong black cilia. 


Female. Length 5-6 mm.; length of wing 5-6 mm. The broader face is 
covered with yellow, gray or white dust; the antennz are smaller than those 
of the male, with narrower first and second joints and less robust arista. 
Wings of the usual shape, but with the same neuration as the male, except 
that there is no swelling on the costa. The fore coxe have black hairs on 
their anterior surfaces, and the tegulz are ciliated as in the male. The 
lower postocular cilia are particolored, but the individual cilia are weaker 
and less flattened, and the orange colored cilia are more numerous and 
extend further towards the proboscis, leaving fewer black cilia in this region 
than there are in the male. 
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Great numbers of this species were collected in the 
vicinity of Monterey, Calif., during the entire month of 
July, 1896. It was particularly abundant in company with 
H. affictus, in a salt-marsh between Monterey and Del 
Monte. 

At first sight A. consanguineus appears to be identical 
with A. crenatus. The more important points of difference 
are the following: A. consanguzneus is larger, has stouter 
infra-ocular cilia, and many of these are deep black, 
whereas they are all pale in H. crenatus. 'The tegular cilia 
of the male consanguineus are stout and black, those of 
H. crenatus weak and yellow; the anterior surface of the 
fore coxz of the former is covered throughout with black 
hairs, in the latter only a portion of the surface thus is cov- 
ered. The hypopygium of the male crenatus has white 
lamella with a narrow, sharply defined black border, where- 
as the pale portions of the lamelle of consanguineus are 
suffused with the black of their borders. The wings have 
the same neuration in both species, but the short stump on 
the distal segment of the fourth vein is often lacking in 
crenatus. There are also differences in the antennz: in 
consanguineus the second joint is proportionally longer than 
it is in crenatus, and the yellow on its mesial surface is 
more restricted. 


Polymedon Osten Sacken. 


This remarkable genus, first described by Osten Sacken 
in his ‘‘ Western Diptera’’ and based on a single species, 
P. flabellifer O. S., from California, has been extended by 
Aldrich to include a second species from the West Indies 
(P. superbus Ald.). Among my material I find a single 
female specimen from Arizona and evidently distinct from 
the two known forms. 


7. Polymedon castus, sp. nov. 
PuiaTteE I, Fic. 8. 


Female. Length 5 mm.; length of wing 7mm. Proboscis fuscous, fringed 
with small white hairs and dusted with white along its edge. Palpi and 
face covered with silvery white dust; the latter, which is convex below and 
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somewhat concave above the transverse suture, extends nearly one-fourth its 
entire length below the lower corners of the eyes, and terminates in a 
broad, rounded point. Antenne rather small; first and second joints yellow, 
blackened along their dorsal surfaces; third joint wholly black, scarcely 
longer than the first and bearing a slender, naked, subapical arista. Front 
concave, metallic green, overlaid with white dust. Postocular cilia black 
above, below rather long and stiff, yellowish white. Thorax metallic 
green, more golden on the disc, covered with white dust, which forms three 
large and conspicuous accumulations on either side, one on the humerus, one 
in the posthumeral depression and another more elongate accumulation 
above the insertion of the wing. Anterior fourth of thoracic dorsum covered 
with very small, thick-set bristles. Acrostichal bristles distinct, in two rows, 
each of which is bordered by a narrow brown vitta on its outer side as far as 
the middle of the thorax. Dorsal bristles prominent; six in either inner row. 
Scutellum metallic green, covered with white dust and bearing two stout 
mesial and two weak lateral bristles. Abdomen not longer than the thorax, 
metallic green, overlaid with white dust, which is very thin on the dorsal and 
very thick on the lateral and ventral portions of the segments. Venter yel- 
lowish. Hairs on the abdominal segments short, black. Pleurze deep, cov- 
ered with a very thick layer of silvery white dust, so that the ground-color is 
entirely concealed. Coxe yellow, middle and hind pairs darker towards the 
base on their outer sides. All the coxe are covered with silvery white dust 
like that on the pleuree. Fore coxz with a few black bristles near their bases 
on their anterior inner surfaces and several larger ones near their tips. Legs 
yellow, tarsi of fore and middle pairs from the tip of the first joint, hind tarsi 
entirely and tips of hind tibiz, black. The separate tarsal joints on all the 
feet bear one or two strong bristles at the tip on the plantar surface. Wings 
long and narrow, somewhat pointed, grayish hyaline with yellow veins. The 
costa is not thickened. Third vein bending down gently at its tip; distal 
segment of fourth vein turning up from a distinct rounded angle about a 
third its length from the cross-vein, then describing a slight curve and 
descending somewhat to terminate a very short distance before the tip of the 
wing. Attenuated tips of the fifth and sixth veins not reaching the posterior 
margin. Posterior cross-vein somewhat nearer the apex than the base of the 
wing and about its own length distant from the posterior margin measured 
along the distal segment of the fifth vein. Halteres and tegulz yellow, the 
latter with long black cilia. 


One specimen labelled ‘‘ Grand Cafion, Arizona,’’ from 
the collections of the University of Kansas. 


The female above described differs from the females of 
P. flabellifer O. S. and P. superbus Ald., in having a much 
longer face. In P. castus the face extends below the 
lower corners of the eyes nearly as far as that of the male 
P. superbus. Aldrich describes the female of his species 
as having a face ‘‘ ending in a point below, which reaches 
fully to the lower edges of the eyes.’’ In P. flabellifer, 
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Osten Sacken says that the lower edge of the face is nearly 
on a level with the lower corner of the eyes. P. flabellifer 
has black legs; P. superbus and P. castus have yellow 
legs. 


Hercostomus Loew. 


The two species described below are referred with con- 
siderable doubt to this genus, which was not very clearly 
defined by Loew. /fercostomus was to him a general depos- 
itory for several species which would not fit into the gen- 
era Gymnopternus, Pelastoneurus, Paraclius and Hypo- 
phyllus. Hercostomus was regarded as ‘‘not ripe as yet 
for further subdivision on account of the insufficiency of | 
our knowledge of its species.”” The two species here 
described differ from Gymunopternus in the structure of the 
hypopygium, and resemble //ercostomus in neuration. I 
have not seen fit to establish new genera on them, although 
this may yet be necessary. Both the species are from 
California. A careful sifting of the Dolichopodid fauna of 
that State may reveal other allied species which will give a 
clue to the natural affinities of the species here described. 
Including a Hudson Bay species of Hercostomus described 
by Loew and another described by Aldrich from St. Vin- 
cent, West Indies, I append the following provisional table 
of our North American species :— 


x.) Postocular: cilia jblack..... G2 sc sasmey ay oe rere ner te pie ee eee 2 
Postocular‘ciliawhite 42.2 J. s noeeee ee 2 

2) ees black incisal gunncas chs saver ae ete ae ee unicolor LOEW. 
Wess; yellows cee ounce ie fees crtanres ere east procerus, sp. nov. 

3. Antenne: red 5 i522 an Bi vochac ee hae tae eee eine ee latipes ALD. 
Antenne: (blackin.. ketene ae tmpudicus, sp. nov. 


8. Hercostomus procerus, sp. nov. 
PLATE J, FIGs. 9 AND Io. 


Male. Length 4.5-5.5 mm.; length of wing 4-4.5 mm. Proboscis rather 
small, piceous, with distinct hairs around its edge. Palpi small, covered 
with gray dust. Face rather narrow, thickly covered with dull, ochre-yellow 
dust. Antennz small, black; first joint with distinct hairs on its upper surface; 


ZOoL.—VOL. II.] WHEELER—DOLICHOPODIDA. 9 


second joint broad, covering a considerable portion of the base of the 
third joint on the inside; third joint not much longer than broad, ending in a 
blunt but distinct point, and bearing the black arista on its dorsal surface. 
Pubescence of arista scarcely perceptible. Postocular cilia entirely black. 
Front, thorax, scutellum and abdomen metallic coppery green, overlaid 
with rather thick grayish dust. There are two rows of distinct acrostichal 
bristles and five inner dorsal bristles on either side. Scutellum without hairs, 
bearing two large mesial and two minute lateral bristles. Abdomen slender, 
covered with black hairs, which are rather long on the sides of the basal 
segments. Hypopygium large, subpedunculate, inflected under the abdo- 
men. All the appendages black, the yellow penis and its sheath slender, 
projecting. Lamellz small, subtriangular, densely fringed with black hairs; 
claspers large, broad and flat, with spreading truncated tips. Pleurze black, 
thickly dusted with gray. Coxze of the same color as the pleure, fore pair, 
except at the base, yellow; only the tips of the middle and hind pairs yellow. 
Anterior surfaces of fore and middle coxz with prominent black bristles. 
Legs yellow, with black hairs. Tips of hind femora on their upper surfaces, 
and all the tarsi from the tip of the first joint, black. All the tibiz with 
prominent black bristles. Fore tarsi a little longer than the fore tibize; first 
joint as long as the second, third and fourth joints taken together. Lower 
surface of the fore tarsi from the tip of the first joint covered with dense 
short hairs. Middle tarsi considerably longer than the middle tibiz, with 
joints diminishing in length successively towards the tip. Hind tibize some- 
what incrassated at their tips. Hind tarsi longer than the hind tibiz, first 
joint distinctly shorter and thicker than the second and without bristles on 
its upper surface. Wings gray, distinctly broadened towards the middle. 
Veins black, becoming yellowish brown towards their bases. The tip of the 
third vein is distinctly bent downwards towards the fourth. The fourth has 
a slight angle before the middle of its distal segment and rises thence very 
gradually to end near the tip of the third vein just before the apex of the 
wing. Posterior cross-vein a little beyond the middle of the wing, about 
twice its length distant from the posterior margin measured along the distal 
segment of the fifth vein, which fades away before reaching a notch in the 
margin. Sixth vein and anal angle of the wing well developed. Halteres 
and tegulz yellow, the latter with prominent black cilia. 


Female. Length 4-5 mm.; length of wing 4-5 mm. Resembles the male 
very closely in form and coloration. Proboscis, palpi and antennz of the 
same size as in the male; face fully twice as broad, covered with a thick layer 
of yellowish gray dust and provided with a knot-like swelling at either end of 
the transverse suture. The wings are distinctly narrower in the middle than 
they are in the male. 


Many specimens of this species were taken in a salt-marsh 
along the road from Monterey to Del Monte, Calif. The 
species associates with Mygroceleuthus afflictus, H. con- 
sanguineus and Dolichopus corax O. S. 
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g. Hercostomus impudicus, sp. nov. 
PLATE I, FiGs. 11-13. 


Male. Length 3 mm.; length of wing 2.5 mm. Proboscis and palpi small, 
yellowish, the former edged with hairs. Face considerably narrowed below, 
covered with thick, silvery white dust, and with a groove-like depression 
running down its middle. Antennz entirely black; first joint rather slender, 
distinctly hairy on its upper surface; second joint broad, covering much of 
the base of the third joint on the inside; third joint large, about twice as long 
as broad, pointed, with straight dorsal edge bearing the black, scarcely 
pubescent arista near its middle. Ventral contour convex. Postocular cilia 
pale. Front very broad, like the thorax and scutellum, thickly covered with 
grayish brown dust, so that the metallic ground-color is scarcely perceptible. 
There are two distinct rows of acrostichal bristles and five large bristles in 
each inner dorsal row. Humeral bristles well developed. Scutellum with- 
out hairs, but with a pair of robust mesial and a pair of minute lateral bristles. 
Abdomen greenish coppery, brighter than the thorax; hairs and posterior 
edges of the segments black. Hypopygium very large, subsessile, black, 
dusted with white, inflected under the abdomen, which it nearly equals in 
volume. Penis and penis-sheath very large and prominent, the latter long 
and club-shaped, terminating in a prominent black spine anteriorly. Each 
of the large, pale lamellz is split into three linear processes fringed with long 
black bristles. The ventral or uppermost process (in the natural, flexed posi- 
tion of the hypopygium) is curved and broadened at its free end where it is 
provided with incurved, short black teeth. On its outer surface, for some 
distance towards the base, it bears long and rather delicate pointed bristles. 
The bristles on the two other processes of each lamella have truncated 
broadened tips. Pleurze and coxe covered with gray dust; middle and hind 
coxe tipped with yellow; fore coxz yellow except at their bases and bearing 
some prominent black bristles on their anterior surfaces. Legs plain, yel- 
low. Fore and middle tarsi from the tip of the first joint, tips of hind femora 
and hind tibiz and the whole of the hind tarsi, black. All the tibiz bear 
prominent black bristles on their outer surfaces. First joint of hind tarsi 
without bristles, shorter than the succeeding joint. Wings somewhat black- 
ish, slightly narrowed towards the base, with black veins. Third and fourth 
veins close together and very gradually converging towards their insertion in 
the costa, the latter ending distinctly before the tip of the wing. Posterior 
cross-vein before the middle of the wing and about one-third the length of 
the distal segment of the fifth vein, which reaches the posterior margin. 
Halteres and tegulz yellow, the latter with black cilia. 


Female. Length 3mm.; wing 2.5mm. Face distinctly broader than that 
of the male, but covered with the same silvery white dust. Third antennal 
joint of the same shape but much smaller than that of the male. Coloration 
of body, wings and legs like that of male except that there is much pale dust 
along the sides of the venter. Ovipositor extruded, terminating in two 
upturned points, each armed with three black teeth. 


One male and one female taken near Monterey, Calif., 
during July, 1896. 
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Pelastoneurus Loew. 


The species of this genus, which is peculiar to America, 
do not exhibit very prominent plastic characters. Almost 
the only satisfactory morphological features are to be 
found in the structure of the hypopygium. On these 
it seemed possible, at first, to separate the species into 
two genera, assigning to the one those forms which have 
long and slender lamellz, and to the other those with short 
lamellz and swollen hypopygial scape, but I abandoned 
this attempt on failing to find other correlated characters in 
my specimens. Aldrich has founded a new allied genus, 
Metapelastoneurus, on a peculiar form of hypopygium. 
Possibly Loew’s Pelastoneurus furcifer is also to be as- 
signed to this genus. The genus Pe/astoneurus promises to 
be a large one when all our species are known. Descrip- 
tions of six new species and a dichotomic table of all the 
known North American forms are given below. 


Bev OSLOCU AtCllia: Pale: #2 tsa: sare /s/aays Mackdaelaees i cieveroiete ave wie leve 6 bre 2 
Restociian cilia black: /; itn oval neta eecaieneciee sae ness 9 

2a HOLE CONE elntinely; yellow: «ac cavers alesis eerie ate slate eae ore resis 2 
Fore coxz more or less infuscated................22 e008 4 

BueAtista short, tapering: rapidly 9.125 ssn vere eee: cognatus LOEW. 
Arista iong, scarcely tapering............... neg lectus, sp. nov. 


4. Thorax with alternate green and cupreous bands. 
alternans LOEW. 


Thorax with at most one median cupreous band........... 5 
Geo kypopyeial tamelle long and martow- -eeie sae re eee = re 6 
fypopysial lamella short... foGaace sess etre lineatus ALD. 
6. Lamellz linear, straight, with rounded tips. ..... vagans LOEw. 
wamellss notslinear, nor Stralehtee esses wen aisle = cise ne te 7 
7. Tips only of the fore coxz yellow......... occidentalis, sp. nov. 
Bases only of the fore coxe infuscated..................... 8 
8. Hind tibiz strongly infuscated.............. argentiferus ALD. 
Eline ttibizesy ellows(os = neesecte es nseieln coe floridanus, sp. nov. 
on Wines banded with black. 74-+ 52m. <1+ <2 pictipennis, sp. nov. 
Wines not banded t./4: sssa teem ecasomepse reer oe eee wioeieee ie) 
TOM Wines, distinctly blackened eis canescens scsi a lugubris LOEw. 
Wings crayish nyalinies seis ne teie- ses int a iettie crass ete II 


11. Posterior edge of thorax with a glittering white spot. 
longicauda LOEW. 
INorsuchispotonithe thoraxns- sone rbmee tee cnmeieces elec 12 
12. Hypopygial lamellz furcate...... gS Sea ken cnt furcifer LOEW. 
Eby popysial lameliceigh furcatess.) 22 csv career oie sic « 13 
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13. Lamelle long, fore coxz entirely yellow. ..-....... letus LOEW. 
Lamelle short, fore coxee more or less infuscated......... 14 
14. Third antennal joint entirely deep black. . .dzsstmtlipes, sp. nov. 
Third antennal joint more or less yellow....-.......-..... 15 
15. Abdomen of male metallic violet.............. cyaneus, Sp. NOv. 
Abdomen of male bronze green................---++-.--- 16 
16, -Allithe coxccublackisha =e ceeye oe kicee ers eerie abbreviatus LOEW. 
Apical half of fore coxze yellow.............-. lamellatus LOEW. 


10. Pelastoneurus neglectus, sp. nov. 
PLATE I, Fic. 14. 


Female. Length 4 mm.; length of wing 3mm. Palpi, and face below the 
transverse suture, glistening with silver white dust. Between the suture and 
the insertions of the antennz the dust is golden yellow. Antenne yellow 
even to the tip of the third joint, which is distinctly pointed. Arista very 
long, scarcely tapering, plumose on its apical two-thirds which are black, the 
basal third being yellow. Front golden green in the middle, passing into 
violet towards the superior orbits. Postocular cilia silvery white. Thorax 
metallic green with violet reflections posteriorly. Prealar depressions glisten- 
ing with thick silvery white dust. There are two distinct black spots on 
either side, one mesial to the silvery depression and another at the postero- 
lateral edge of the thorax. Scutellum metallic green, with a dark line down 
its center. Abdomen dull metallic green above, with black incisures, more 
cupreous on the sides and venter, covered with black hairs. Each segment 
bearing a large patch of silvery white dust on its lateral surface. This dust 
covers the entire sixth segment, which is small and partially concealed. 
Pleurz metallic green, above thinly, below more thickly covered with white 
dust. Fore coxz entirely yellow, with black hairs on their front surfaces; 
middle coxz with yellow apical halves and basal halves dusted with white; 
hind coxze yellow, with only their extreme bases dark. Legs entirely yellow, 
tarsi but very slightly infuscated towards their tips. Wings brownish hya- 
line, with the typical neuration of the genus. Tegulz and halteres yellow, the 
former with black cilia. 


Two females, one from the vicinity of Chicago, Ill. (July 
6, 1895); the other from Milwaukee, Wis. (June 28, 1895). 

This species may be readily recognized by the very long 
and scarcely tapering arista, and by the third joint of the 
antenna being pointed and entirely yellow, at least in the 
female. 


1r. Pelastoneurus cognatus Loew. 
Two females taken in sweepings near Chicago, Ill., 


July 5, 1895, and May 8, 1896, agree very closely with 
Loew’s description of this species. 
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12. Pelastoneurus occidentalis, sp. nov. 


PLATE I, FIG. 20. 


Male. Length 3 mm.; length of wing 3 mm. Proboscis black. Palpi 
covered with white dust. Face rather narrow, entirely covered with rather 
thick white dust. Antennze black, mesial and lower surfaces of the first and 
second joints yellow; third joint rounded, pubescent; arista short, rapidly 
tapering, moderately plumose. Front metallic violet. Postoculur cilia snow 
white. Thorax black, with green and cupreous reflections; lateral black 
band faint and the accumulation of brilliant white dust in the prealar depres- 
sion inconsiderable. Abdomen metallic bronze green with black incisures 
and with a large blotch of white dust on the side of each segment. Hairs 
covering the segments rather abundant, black. Sixth segment entirely cov- 
ered with thick gray dust. Hypopygium slender, nearly as long as the 
abdomen, black dusted with gray. Lamellze long and pointed, with ragged, 
bristly edges. Pleurze metallic green overlaid with thick gray dust. Coxe 
of the same color as the pleurze except at the extreme tips which are yellow. 
Legs yellow, tarsi infuscated towards their tips. Wings grayish hyaline, 
with the typical venation of the genus. Halteres and tegulz pale yellow, the 
latter with black cilia. 


Female. Length 4 mm.; length of wing 3.5 mm. Basal portion of third 
antennal joint yellow. Face with brownish dust towards its middle. Front 
dull black, covered with brown dust. The silvery prealar depressions of the 
thorax are larger and more conspicuous than in the male. 


Four males and one female taken at Pacific Grove, Calif., 
July 9th to 22nd, 1896. 

The most striking character of this species is the structure 
of the hypopygial lamelle. 


13. Pelastoneurus floridanus, sp. nov. 
PLATE II, Fic. 26. 


Male. Length 3.5-4 mm.; length of wing 3-3.5 mm. Palpi and face 
thickly and uniformly covered with silvery white dust, the former rather 
large, the latter of the usual breadth for a male. Antenne yellow, the 
broadly rounded tip of the third joint blackened. Arista rather short, taper- 
ing, plumose. Front metallic violet along the orbits, cupreous in the center. 
Postocular cilia black above, white below. Thorax shining bronze black 
anteriorly, becoming metallic violet posteriorly. On either side the dorsum 
is deep velvety black as far as the insertion of the scutellum. There is a very 
bright and sharply outlined spot of silvery white dust in the posthumeral 
depression on either side. Prescutellar region and scutellum bronze black, 
cupreous, or metallic blue-green in different specimens. Abdomen dark 
cupreous, with black incisures and a large patch of white dust on the side 
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of each segment. Sixth segment wholly covered with white dust. Hypo- 
pygium as thick and very nearly as long as the abdomen, black, dusted with 
white. Lamellz subtriangular, black, with rather long yellow bases and 
their edges ragged and fringed with long black hairs. Inner appendages 
and the portion of the hypopygium from which they arise, mostly yellow. 
Pleurz black, thickly covered with white dust. Coxz also covered with 
white dust, the middle and hind pairs black with yellow tips, the fore pair 
yellow except at the base on the outer side where they are slightly infuscated. 
Legs plain, yellow; tarsi infuscated from the tip of the first joint. In some 
specimens the tips of the hind femora are infuscated on the upper side. 
Wings grayish hyaline with the usual Pelastoneuran venation. Halteres and 
tegulz light yellow, the latter with prominent black cilia. 


Female. Length 3.5-3.75 mm.; length of wing 3.5-3.75 mm. Palpi larger, 
face broader and more projecting than in the male; the former brown, cov- 
ered with silvery white dust; the latter chocolate colored with a band of sil- 
very white dust on either side along the orbit. Wings somewhat more 
infuscated than those of the male. In other respects the coloration of the 
two sexes is very similar. 


Seven males and ten females collected at St. Augustine, 
Fla., and sent me by Mr. C. W. Johnson. The species 
resembles P. argentiferus Aldrich, from St. Vincent. W. I. 
Aldrich’s species, however, has the hind tibize strongly 
infuscated, the concave, upper portion of the face in the 
male shining green, the black on the antennze more exten- 
sive, and a pair of white spots just behind the roots of 
the wings. The lamelle of the hypopygium, too, in P. 
argentiferus have a very different structure, to judge from 
Aldrich’s descriptions. 


14. Pelastoneurus pictipennis, sp. nov. 
PuaTE I, Fic. 19; PLATE II, Fic. 25. 


Male. Length 3 mm.; length of wing 2.5mm. Proboscis rather small, 
retracted, piceous. Palpi large, blackish, covered with gray dust. Face con- 
cave above the suture, projecting somewhat below, black, covered with white 
but not very brilliant dust. Antennz reddish, third joint blackened towards 
the tip; arista densely plumose, tapering, not quite as long as the face. 
Front opaque dark brown. Postocular cilia black, not very conspicuous. 
Thorax shining black, violet posteriorly, on either side with a velvety black, 
dumb-bell-shaped patch and a round silvery white spot in the posthumeral 
depression. Scutellum shining steel blue with a median longitudinal velvety 
black band. Abdomen rather short and thick, shining black with violaceous 
reflections, each segment with a large patch of white dust on its side. 


ZOOL.—VOL. II.] WHEELER—DOLICHOPODID.2. IS 


- 


Hypopygium short and thick, black, dusted with white; lamellz small cir- 
cular black discs, fringed with rather feeble brown hairs. Pleurze and coxe 
black, covered with white dust, the latter tipped with yellowish brown. Legs 
yellowish brown, infuscated along the upper surfaces of the femora; tarsi 
blackened towards their tips. Wings with the typical venation. The costal 
region is more or less blackened, the space below it being crossed by four 
blackish bands, the longest and darkest of which overlies the posterior cross- 
vein. The node at the origin of the third and fourth veins is conspicuously 
black and there is a minute black spot between it and the second vein. Pos- 
terior edge of wing somewhat infuscated. Halteres and tegulz yellow, the 
latter with black cilia. 


Female. Length 4.5-5 mm.; length of wing 3-3.5 mm. Face broader and 
more prominent than in the male, covered with dark brown dust in the mid- 
dle, with white dust along the orbit. Palpi larger than those of the male, 
covered with white dust. Front dull brown, dusted with white near the in- 
sertions of the antennz. Occiput curiously mottled with velvety black spots. 
In other respects the coloration of the female agrees with that of the male. 

One male and three females from St. Augustine, Fla., 
received from Mr. C. W. Johnson, and two poorly pre- 
served males and a female collected by Mr. F. Rauterberg 
near Gotha, Fla. (March, 1896). The black band of the 
Wings serves to distinguish this species at a glance from all 
the other North American species. 


15. Pelastoneurus vagans Loew. 
PLATE I, Fic. 15. 


This is our commonest species, occurring sporadically in 
Sweepings together with species of Dolichopus, Hygroceleu- 
thus, and Gymnopternus. It seems to be rather widely dis- 
tributed. I have seen specimens from Wisconsin, Illinois, 
Indiana, New Mexico and western Wyoming. 


16. Pelastoneurus lugubris Zoew. 
PLATE II, Fic. 28. 


Only the female of this small species was known to Loew. 
His specimens came from New York. I have taken it in 
sweepings in July at various localities in Wisconsin, Illinois 
and Indiana. The male is 2.3 mm. long, with wings only 
2 mm. in length. Loew’s description of the female will 
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apply to the male, with the following additions: The third 
antennal joint is more pubescent than in other species of 
Pelastoneurus known to me; the arista is proportionally 
long, and tapers rapidly. The hypopygium is thick and 
only half as long as the abdomen; its black lamelle are 
circular discs fringed with black hairs; its inner append- 
ages short and thick. 


17. Pelastoneurus dissimilipes, sp. nov. 


Male. Length 4.5 mm.; lengthof wing 3.5mm. Palpi and face uniformly 
covered with gray dust. Antennz rather small, deep black, with the excep- 
tion of a spinous projection on the inner side of the first joint, which is yel- 
low; third joint rounded, as broad as long; arista short, tapering rapidly, 
with short pubescence on its second segment. Front metallic blue. Post- 
ocular cilia black. Thorax blackish bronze, becoming violet posteriorly and 
brilliant green near the insertions of the wings. Posthumeral depression 
broadly white with silvery dust; the deep black band lying mesial to this 
depression is rather narrow. Abdomen slender, blackish bronze, with green 
and violet reflections, especially posteriorly, with black incisures, and a large 
patch of white dust on the side of each segment. Hypopygium black, opaque 
with gray dust, almost as long as the abdomen but not very thick. Lamellz 
short, black, triangular, fringed with coarse black hairs; inner appendages 
piceous. Pleurze uniformly covered with gray dust. Coxe black, dusted 
with gray, the fore pair with their extreme tips yellow. Fore legs black, 
only the tips of the femur and the base of the metatarsus yellow; fore tarsi 
densely padded on their plantar surfaces with short and dense white hairs. 
Middle legs black with nearly the whole apical half of the femur, and all but 
the apex of the metatarsus yellow; hind tibia and tarsus deep black, femur 
yellow with a broad black tip and a broad black band running half way | 
down the middle of its upper surface. Wings grayish hyaline. Fourth vein 
bending up rather gently towards the third (not forming a distinct angle as 
in the typical neuration of the genus), so that the space between the third 
and fourth veins is narrow. Halteres and tegule light yellow, the latter with 
black cilia. 


Female. Length 4 mm.; length of wing 4mm. Palpi large, covered with 
white dust. Face metallic green, subdued by a layer of gray dust which is 
thickest on the lower projecting portion. Front metallic green, not very 
bright. Thorax like that of the male, but with a blackish band down the 
middle, embracing the acrostichal bristles; anterior portion of thorax dusted 
with yellow. Abdomen brilliant metallic green, with black incisures and 
larger patches of white dust on the sides of the segments than are found in 
the male. Pleurz thickly dusted with white. Coxe concolorous with the 
pleurze, the fore and middle pairs tipped with yellow. Legs yellow, tarsi 
blackened from the tip of the first joint; extreme bases of all the tibize and 
the basal third of the fore femora black; apical fourth of hind femora dark 
brown. Venation as in the male. 
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Four males and one female taken near Monterey, Calif., 
July 13th to 22d, 1896. 

The extensive and peculiar distribution of the black on 
the legs and antennz of this species, together with the gen- 
tle upward curvature of the fourth vein, will readily distin- 
guish it from all the other species of the genus. 


18. Pelastoneurus cyaneus, sp. nov. 
PLaTE I, Fics. 16-18. 


Male. Length 3.5-4.5 mm.; length of wing 3-4 mm. Proboscis dull black. 
Palpi covered with white dust. Face rather narrow, covered with white 
dust which grows thinner on the upper portion, so that the metallic green 
ground-color is revealed. Antennz rather small; first and second joints yellow 
with black upper surfaces; third joint rounded, black with a narrow yellow 
base; arista short, rapidly tapering and but slightly plumose. Front metallic 
green with violet reflections. Postocular cilia black. Thorax and scutellum 
bright metallic violet, the former somewhat more golden green anteriorly 
and dusted with yellow. Posthumeral depressions conspicuous with silvery 
white dust, passing into emerald green anteriorly. The deep black band on 
either side of the thoracic dorsum widens into three successive blotches, one 
mesial to the posthumeral depression, one at the root of the wing and another 
near the anterolateral insertion of the scutellum. There is alsoa small but 
distinct silvery white spot in front of the hindermost black blotch. Abdomen 
metallic violet, with black incisures and large patches of silvery white dust on 
the sides of the segments. Hypopygium two-thirds as long as the abdomen, 
with large, swollen base, black, with metallic green reflections and dusted 
with white, opaque except on the upper (morphologically ventral) portion, 
which is shining black. Lamellz very small, subtriangular, black, fringed 
with black cilia; inner appendages slender, black. Pleurze metallic blackish 
green, dusted with white. Coxze concolorous with the pleure, all of them 
with distinct yellow tips, fore cox with silvery white dust and prominent 
black hairs on their anterior surfaces. Legs yellow. Fore tarsi blackened 
from the tip of the first joint; second and third joints covered with dense, 
short white hairs on their plantar surfaces. Middle and hind tarsi blackened 
from the tip of the second joint; tip of the first tarsal joint, tip of the fore 
and middle tibize and tip of hind femur blackened. Wings grayish hyaline, 
slightly darker towards the costal border, with black veins. Venation typical 
except that the angle on the fourth vein is not very prominent. Tegulz and 
halteres yellow, the former with black cilia. 


Female. Length 4-5 mm.; length of wing 4-5 mm. Palpi covered with 
white dust. Face swollen below, covered with dull ochre-yellow dust, which 
becomes gray along the orbit. Front metallic green or violet, with a dense 
accumulation of ochre-yellow dust above the insertions of the antenne. 
Thorax shining bronze, black anteriorly, metallic violet posteriorly. There 
are three deep black connected blotches on either side as in the male; the 
broad posthumeral depressicn is filled with pale ochreous or greenish white 

(2) Sept. 14, 1899, 
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dust, and the small white spot in front of the hindermost black blotch is very 
distinct. Scutellum metallic violet. Abdomen metallic green with coppery 
reflections and very distinct black incisures; the segments with more or less 
white dust on their sides. Coxz and legs like those of the male, except that 
the fore tarsi have no pads of minute hairs on their plantar surfaces, and that 
the blackening of the tip of the hind femur is less extensive. Wings dis- 
tinctly brown along the veins and towards the costal margin. 

Numerous specimens of both sexes taken in a salt marsh 
along the road from Monterey to Del Monte, Calif., July 
13th to 31st, 1896. I have also examined several male and 
female specimens of what I take to be this species from 
Lusk, Wyo. They were collected by Mr. W. A. Snow 
during July, 1895. 

In living specimens the violet coloring of the male is very 
brilliant and distinguishes it from the males of P. lamed/atus 
Loew and P. abbreviatus Loew. 


Paraclius Lzgot. 


The species of this genus, which is rather closely allied 
to Pelastoneurus, are mostly confined to the Southern States 
and the West Indies, only one, P. claviculatus Loew, being 
known to occur north of these regions. The species may 
be distinguished as follows :— 


Te vATMtEMMES KEM ees VS bal hailey see avele eer eee eT nea Tn es 2 
Antenne DICK sired a ec ce siete Crate io ee eters 4 

2. Kore coxce entirely redior yellowsacce ee see eee eee 3 
Fore coxe only tipped with yellow....... propinguus, sp. nov. 


3. First and second antennal joints black above. 
claviculatus LOEW. 
First and second antennal joints not infuscated above. 


filiferus ALD. 

4°. Keet entirely blacks sts jes eee albonotatus LOEW. 
Feetnotientitely black)... (a. 45 25 eee ere ee eee eee 5 

5. Kemora black nc ciate see cere pumilio LoEw. 

Femora yellow, brown above.................. arcuatus LOEW. 


19. Paraclius propinquus, sp. nov. 
PLATE I, Fics. 22-24. 


Male. Length 2.75 mm.; length of wing 2.5mm. Palpi and face covered 
with opaque gray dust, the former small, the latter rather narrow, of nearly 
uniform width throughout and with a metallic green ground-color. Antennze 
red; third joint about as long as broad, bluntly pointed, blackened towards 
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the tip; arista rather long, tapering, moderately plumose. Front bright 
metallic green. Postocular cilia black above, silvery white below. Thorax 
blackish bronze, passing into dull metallic violet posteriorly, opaque with 
grayish dust on the humeri. Posthumeral depression with a distinct patch of 
silvery white dust. In front of the root of the wing on either side there is a 
large velvety black, dumb-bell-shaped blotch. Scutellum bright metallic 
blue-green. Abdomen bright metallic cupreous with black incisures and a 
conspicuous patch of white dust on the side of each segment. Hypopygium 
rather short and thick, sessile, covered with white dust. Lamellz short, 
elliptical, fringed with rather dense hairs which are white on the lower (mor- 
phologically dorsal) surface, The upper inner edge of each lamella is pro- 
duced into a long piceous filament fringed with hairs. Pleura and coxze 
black, thickly covered with white dust. Tips of the coxz reddish yellow; 
fore and middle pairs with very conspicuous black hairs on their anterior 
lower surfaces. Legs reddish yellow; anterior tarsi, from the tip of the first 
joint, hind tarsi entirely, upper surfaces of hind femora and tips of hind 
tibiz blackened. Middle femora with distinct black cilia along their lower 
surfaces. Wings grayish hyaline, scarcely darker towards the costal margin. 
Costa not incrassated. Neuration normal, the arcuate end of the fourth vein 
forming an obtuse angle with the straight portion of the same vein. Halteres 
and tegulz yellow, the latter with conspicuous black cilia. 


Female. Length 3.3 mm.; length of wing 3.5 mm. Face somewhat 
broader than that of the male, covered with yellowish brown dust. Front 
bright metallic blue. Coloration of the body like that of the male; wings dis- 
tinctly darker. 

One male and two female specimens from Charlotte Har- 
bour and Ormund, Fla., received from Mr. C. W. Johnson. 

This species is closely related to P. filiferus Ald., which 
it resembles in the structure of the hypopygium. The fore 
coxe of my specimens of P. propinguus are strongly 
infuscated, only their tips being yellow. If present in P. 
filiferus, the conspicuous ciliation of the middle femora is 
not mentioned by Aldrich. 


20. Paraclius filiferus A/drich. 


Two females received from Mr. C. W. Johnson, one 
from Charlotte Harbour, Fla., the other from Lake Worth, 
Fla., appear to belong to this species. The fore coxe and 
hind femora are entirely yellow, the scutellum bright cupre- 
ous, the face covered with silvery white dust. The arc-like 
terminal curvature of the fourth vein is somewhat more 
decided in this species—‘‘ almost a right angle,’’ according 
to Aldrich—than in P. fropinguus. Loew’s description of 
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the hypopygium of P. claviculatus:* ‘* Hypopygium lon- 
giusculum, subsessile, nigrum, lamellis fuscis, e basi latiore 
longe attenuatis, nigro-pilosis,’’ may be taken to indicate 
that this species, too, presents the peculiar hairy filiform 
appendages which arise from the bases of the lamellz in P. 
filiferus and P. propinguus. 


Medeterus fischer. 


In his able monograph of this genus” Kowarz distin- 
guishes twenty-seven European species. Only two Ameri- 
can forms have been described hitherto, both by Loew, 
in his Monograph of N. American Dolichopodide—ZJ/, 
nigripes from a female and M. veles, from a badly pre- 
served male specimen. Kowarz has established two sub- 
divisions of the genus, the one comprising species with 
four, the other species with only two scutellar bristles. 
The latter group has been raised to the rank of a genus 
(Oligochetus) by Mik.* Mik also finds that the species 
of this genus lack the acrostichal bristles and have only 
three inner dorsal bristles in a row. Of the eleven new 
species here described from the United States, nine are 
typical Medeterus, but concerning the generic position of 
the remaining two, I am in doubt. JZ. aberrans, sp. 
nov., known to me only from a single female specimen, 
differs from the other species to such an extent that, as 
soon as the male is found, it will probably have to be 
assigned to a new genus. The other doubtful species is JZ. 
petulcus, sp. nov., of which I have seen only a single male 
specimen. It differs from other North American species 
in having only two scutellar bristles, but as it possesses five 
dorsal bristles in either inner row and also well developed 
acrostichal bristles, I decline to assign it to Mik’s genus, 
which would then be based on a single character—the 
number of scutellar bristles. The difficulty is increased by 
the fact that 17. petulcus has the front narrow and prolonged 


1Cent. VII, 83, p. 106. 
2 Die Dipterengattuug Medeterus Fisher, Wien, 1877. 
8 Dipterologische Untersuchungen, 1878, p. 7. 
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upward as a pyramidal elevation bearing the ocelli at its 
summit. This is so unlike anything I have seen in any other 
Dolichopodid, that until I have examined more specimens, 
I suspect that the projection may be abnormal, and desist 
from founding a new genus. For the present, then, I 
include both M/. aberrans and M. petulcus in Fischer’s 
genus. 


zr. Seutellumy with two: bristles. ..0.2 5. dieses sins 3 petulcus, sp. nov. 
Seutellumpwithviour bristless:. (0.35 a ycicisieire) Seis ave reuse heres 2 
2.) bright metallic’ sreen species... ..-22-4-- +. aberrans, sp. nov. 
Species not bright metallic. green...............-.. «2-+---. 3 
Bee bristles;above, the fore coxce blacks. ci) wince see eo dele nai se 4 
Bristles above the fore coxz white.....................--- 7 
4. Second joint of hind tarsus three times as long as the meta- 
PALS Ser sracuse siele'o 2s ais dierehd wie encrajeemyae eeeate tore nigripes LOEW. 
Second joint of hind tarsus not more than twice as long as 
thepmetatarsusis:s\ 55.5 Lireas ee ae ene ara ad ere erotiarciete selects 5 
eM HOLA VILEALE eno i2s nlre'a sd elaine ayo aenaeeaaeyaces sas aici 6 
Ph OraxeMOobt. vittate was ob 0h eel teeta tasers: maurus, Sp. NOV. 


6. Male with prominent yellow hairs on the tips of hind tibiz. 
viduus, Sp. NOv. 
Maletwithout such: hairs). 3.42404 ess Aldrichi1, sp. nov. 
7. Hind metatarsus of male with a small tooth-like projection... 8 
Hind metatarsus of male without such a projection......... IO 
8. Face below the suture very glabrous, metallic green. 
, princeps, sp. nov. 


Face not glabrous below the suture. .-..../...-.------)-.-- 9 
g. Distal segment of fifth vein one and one-half times as long 
as the posterior cross-vein.................--- veles LOEW. 
Distal segment of fifth vein as long as the posterior cross- 
SUSU tales dete) SUS, hlcreecoh tee eee californiensis, sp. nov. 
to. Abdomen deep metallic blue............. cyanogaster, sp. Nov. 
Abdomen not deep metallic blue...................--2 200s II 
11. Posterior cross-vein as long or nearly as long as the distal 
sesment ofthe fifth veins vss keeets ene Hem ee cehe sae 12 
Posterior cross-vein twice as long as the distal segment of 
CHE MfEME VEIN, ees sens wtacereree es ptr a xerophilus, sp. nov. 
E2 A horax trivittate.. sc dwwcces sees ee eee aurtvittatus, sp. nov. 
Mhorax not) vittate ws. Jose as datos res appendiculatus, sp. nov. 


21. Medeterus petulcus, sp. nov. 


Male. Length 2 mm.; length of wing 2-2.5 mm. Proboscis moderate, 
glabrous, black with white hairs. Face thickly covered with light gray dust. 
Antenne black, first and second joints of the usual form, third joint missing 
in the specimen. Front dusted with gray, produced into a high four-sided 
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pyramidal projection, bearing the ocelli at its summit. Postocular cilia 
white. Thorax light gray with a faint median brownish stripe running the 
entire length. Bristles black, humeral bristles few in number, acrostichal 
bristles distinct, inner dorsal bristles five in each row. Posterior dorsal and 
lateral bristles prominent. Scutellum concolorous with the thorax, with only 
two bristles. Abdomen subopaque with gray dust, but of a somewhat more 
bluish tinge than the thorax. Hairs covering the segments white. Hypopyg- 
ium long and rather thick, glabrous, black. Appendages very short, yel- 
lowish brown. Pleurze and coxz bronze-black, dusted with gray. Bristles 
above the insertions of the fore coxz and the hairs on the anterior surfaces 
of the fore coxz yellow. Legs yellow, all the femora black nearly to their 
tips. Tarsi infuscated at the tips. Hind metatarsus plain, a little more than 
half as long as the succeeding joint. Wings slightly opaque whitish, with 
light yellow veins. Venation normal. Distal segment of the fifth vein 
twice as long as the posterior cross-vein. Halteres and tegule yellow, the 
latter with pale cilia. 


One specimen from Colfax, Washington, collected by 
Professor J. M. Aldrich. 

The species, at least the male, is readily distinguishable 
by the very prominent front. 


22. Medeterus aberrans, sp. nov. 
PLaTE II, Fic. 4o. 


Female. Length 2.75 mm.; length of wing 2.75 mm. Proboscis and palpi 
small, piceous, the former with pale hairs. Face metallic green, bluish below, 
golden above the suture, without dust. Antenne black, first joint broad and 
thick, second very short; third acorn-shaped, much narrower than the pre- 
ceding joints, pilose and bearing a very long, slender and distinctly pubes- 
cent apical arista. Front very concave, golden green, with a center which is 
opaque brown in some lights. Postocular cilia light yellow. Thorax, scutel- 
lum and abdomen bright golden green. There is a layer of pale dust on the 
scutellum and also on the prescutellar region of the thorax, which is not so 
distinctly flattened as in the other species of M/edeterus. Thoracic bristles 
black; acrostical bristles in two rows, very distinct; humeral bristles rather 
small, sparse, lateral and posterior dorsal large and prominent. Scutellum 
with four robust bristles. Abdominal segments covered with light yellow 
hairs. Ovipositor slender, yellow. Pleurz metallic green, covered with pale 
dust. Coxze infuscated, with yellow tips and covered with pale dust. 
Bristles above the fore coxe and on the anterior surfaces of the fore and mid- 
dle coxz yellow. Legs yellow throughout, only the tip of last tarsal joint 
blackish. Fore tibize without bristles, middle tibia with a prominent black 
bristle before the middle and two short bristles at the tip. Hind tibia with a 
single bristle near the base and three bristles at the tip. Hind metatarsus a 
little more than half the length of the succeeding joint, with a prominent 
black bristle at its tip on the lower surface. Wings grayish hyaline, with a 
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yellowish cast and light yellow veins. Venation normal; tips of the third and 
fourth veins close together; distal segment of fifth vein scarcely longer than 
the posterior cross-vein. Halteres and tegulz white, the latter with pale 
cilia. 

One specimen from Avalon, N. J. (July 22d), received 
from Professor J. M. Aldrich. 

In the concavity of the front, structure of the antenne, 
shape of thorax and general coloration, this species departs 
from J/edeterus and resembles our smaller species of Psz/- 
opus. ‘The neuration, however, is unmistakably that of a 
typical Medeterus. 


23. Medeterus maurus, sp. nov. 
PLATE II, Fic. 46. 


Male. Length 3.25-3.5 mm.; length of wing 3.5 mm. Proboscis and 
palpi black. Face deep metallic blue, with a cross-band of gray dust just 
above the suture. Antenne short, yellow; third joint black, except at the 
base, pilose, broader than long, rounded, with a slight indentation near its 
middle for the insertion of the slender, naked arista. Postocular cilia white. 
Front, thorax, scutellum and abdomen black, shining with a faint metallic 
blue reflection, most pronounced on the abdomen. Thorax and scutellum 
covered with thin white dust, the latter with four prominent black bris- 
tles; the former with numerous small black bristles on its anterior third and 
moderately long black bristles on the posterolateral portions. The short 
hairs on the abdominal segments are black in some lights, yellowish in 
others. Hypopygium slender, as long as the abdomen, shining black. The 
two pairs of appendages at its tip are rather short, translucent and yellowish. 
Coxz and legs black, the knees, middle tibiz and bases of the middle tarsi 
yellowish. Hairs on the anterior surfaces of the coxz and the bristles above 
the insertions of the fore coxz, black. Hind metatarsus plain, about half as 
long as the succeeding joint. Wings clear, iridescent, with yellow veins, 
growing whitish towards their bases. Venation normal; distal segment of 
fifth vein one and one-half times as long as the posterior cross-vein. Hal- 
teres and tegulz white, the latter with white cilia. 


Female. Length 4mm.; length of wing 4mm. _ Proboscis large, swollen, 
glabrous, black, with conspicuous yellow hairs. Face somewhat broader, 
and its deep metallic blue ground-color more distinct than in the male. The 
abdomen is considerably flattened dorsoventrally, the slender brown ovi- 
positor exserted and covered with a few slender hairs. Legs and coxze 
black throughout, excepting the knees which are light yellow. 


Two males and two females from Mt. Washington 
(J. M. Aldrich). 
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24. Medeterus viduus, sp. nov. 
PLATE II, Fic. 39. 


Male. Length 4 mm.; length of wing 3.5mm. Proboscis, palpi and face 
subopaque, black, the last with a transverse band of gray dust just above the 
suture. Antenne yellow, tip of second joint and whole of third joint, black, 
the latter about as long as wide, pubescent, with slender subapical arista. 
Front opaque with gray dust. Cheeks glabrous, black. Postocular cilia pale 
yellow. Thorax opaque with brown dust on the anterior half, with gray dust 
on the posterior half covering the prescutellar depression. Two distinct gray 
stripes, bordering the outer edges of the rows of acrostichal bristles, traverse 
the anterior half of the thorax and become confluent with the gray of the 
prescutellar depression, as do also two shorter lateral gray streaks just above 
and in front of the insertions of the wings. Humeral bristles rather sparse 
and short, and, like the moderately developed dorsal bristles, black. Scu- 
tellum covered with gray dust, with four well developed black bristles. 
Abdomen shining bronze-black, the segments covered with hairs which are 
black in some lights, grayish in others. On either side of the seventh seg- 
ment there is a prominent tuft of long black hairs. Hypopygium long and 
slender, of the same color as the abdomen, appendages slender, with yellow- 
ish tips, On the lower (morphologically dorsal) surface of the organ the hairs 
are conspicuously long. Pleurze and coxz black, subopaque with gray dust. 
Bristles above the fore coxz and hairs on the anterior surfaces of the fore 
and middle coxz, black. Legs black, knees narrowly and indistinctly yel- 
lowish. Hind tibia bearing some conspicuously long yellow hairs near its 
tip on the upper side. Hind metatarsus a little more than half as long as 
the succeeding joint. Wings hyaline with black veins, becoming somewhat 
lighter at their bases. Venation normal. Tips of third and fourth veins 
close together. Distal segment of fifth vein one and a half times as long as 
the posterior cross-vein. Halteres and tegule flesh-colored, the latter with 
white cilia. 


A single male from Olympia, Washington (J. M. Aldrich). 

The peculiar yellow hairs on the tips of the hind tibiz 
will serve to distinguish this species from the other North 
American forms. 


25. Medeterus Aldrichii, sp. nov. 


Male. Length 3.5 mm.; length of wing 4 mm. Proboscis very large, 
swollen, laterally compressed, glabrous, black, with yellow hairs. Palpi glab- 
rous, black. Face below the suture shining deep metallic blue, just above 
the suture dusted with gray. Below the insertions of the antenne the ground 
color of the face is more greenish blue. Basal joint of antennz yellow, sec- 
ond and third joints black, the latter as long as broad, rounded, pubescent, 
with slender, naked subapical arista. Front opaque, with brown. dust in the © 
middle, with gray dust along the orbit and on the occiput. Postocular cilia 
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white, prominent. Thorax submetallic brownish black, with four distinct 
gray vitte. The mesial pair fuse at the neck but remain separate up to 
the scutellum, thus enclosing a median brown stripe even on the pre- 
scutellar depression. Before the sides of the scutellum each mesial gray 
stripe fuses with a lateral gray stripe which runs forward only half the length 
of the thorax. There isa distinct accumulation of gray dust on the humeri 
and in the posthumeral depressions. The black bristles on the anterior 
portion of the thorax are small, but laterally and posteriorly they are Jong 
and well developed. Scutellum covered with gray dust and bearing four black 
bristles. Abdomen shining bronze-black, the bases of the separate segments 
opaque with gray dust. Hairs covering the segments short, in some lights 
black, in others yellowish. Hypopygium long and moderately slender, 
shining black, appendages short and indistinct, somewhat yellow at their 
tips. The hairs on the lower (morphologically dorsal) surface of the organ 
are rather short. Pleurz black, overlaid with a thin layer of gray dust. 
Bristles above the fore coxe and the hairs on the anterior surfaces of the fore 
and middle coxe black. Legs black throughout. Hind tibia and metatarsus 
plain. Second joint of hind tarsus about one and two-thirds times as long as 
the metatarsus. Wings hyaline with veins black almost to their bases. Distal 
segment of fifth vein only half as long as the posterior cross-vein; tips of the 
third and fourth veins close together. Halteres yellowish on the under side 
but distinctly blackened and dusted with gray on their upper surfaces. Teg- 
ulz yellow, edged with black and bearing rather long white cilia. 


One specimen of this handsome species from Moscow, 
Idaho, taken during September by Professor J. M. Aldrich. 


26. Medeterus princeps, sp. nov. 
PLATE II, FIGs. 29-32. 


Male. Length 4-4.5 mm.; length of wing 4-4.5 mm. Proboscis much swol- 
len, very glabrous, black. Palpi black, shining, with yellow hairs. Face below 
suture very bright metallic green, glabrous; just below the insertions of the 
antenne there is a thick layer of yellowish dust; between these two regions 
the metallic green ground-color is exposed, but is not so glabrous as the re- 
gion below the suture. Antennz black, arista subapical, nearly as long as 
the face and the proboscis. Front and occiput densely covered with yellow- 
ish gray dust, faintly revealing the metallic green ground-color. Thorax 
metallic green but subdued to a satiny luster bythe heavy layer of gray dust 
investing it, with five brown, somewhat iridescent vitte; the three mesial of 
which fuse posteriorly to form a large brown patch covering the prescutellar 
depression; the lateral pair are shorter, terminate at the insertions of the 
wings posteriorly and fuse with the adjacent mesial band anteriorly. Acros- 
tichal and dorsal bristles black. Scutellum uniform submetallic greenish gray, 
with four black bristles. Abdomen of the same color as the scutellum, the 
segments covered with short yellow hairs. Along the sides of the segments 
the smooth black depressions are conspicuous and elongated. Hypopygium 
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rather slender, pedunculate, shining black, and hairless except in the basal 
portion of the left side, where the overlapping scale-like rudiments of the 
seventh and eighth (?) segments are coated with gray dust and beset with a 
few yellowish hairs. Appendages of the hypopygium yellow, posterior pair 
rather short and broad, straight, fringed with yellowish hairs. Pleurz sub- 
metallic greenish gray like the abdomen. Above the insertions of the fore 
coxe there are four prominent white bristles on either side. Coxe black, 
covered with yellowish white dust and with short silky white hairs on their 
front faces. Trochanters and legs piceous, the knees lighter, the femora darker 
towards their bases. The apices of the first to third tarsal joints black, the 
fourth and fifth joints entirely black. Hairs on the femora white, those on 
the tibiz and tarsi white and black, bristles on all parts of the legs black. 
Hind tibize slightly swollen towards their tips which are black like the tips of 
the anterior tibiz. Hind metatarsus slightly broader than the succeeding 
joints, with a small, sharp, tooth-shaped projection on the inner side near the 
base. Second joint of hind tarsus nearly three times as long as the first. 
Wings hyaline, rather narrow towards the tips. Veins brown, becoming yel- 
low proximally. Posterior cross-vein slightly bowed, about half as long as 
the distal segment of the fifth vein. Third and fourth veins gently converg- 
ing, running parallel with each other close to their tips and ending rather 
close together. Tegulz and halteres yellowish white, the former with long 
white cilia. 


Female. Length 5 mm.; length of wing 5mm. The coloring is the same 
as on the male. The ovipositor is shining black, yellowish towards the tip. 
The hind metatarsus lacks the tooth-like projection on the inner side. 

Four males and one female of this large and handsome 
species taken at Farmingdale, N. J., July 14, 1895, (Mr. 
C. W. Johnson). 


2'7. Medeterus veles Loew. 
PLATE II, Fics. 36-38. 


This is our commonest species in the Middle States. I 
have taken it in July on the smooth bark of trees in the 
Chicago parks. The male has a small tooth-like projection 
on the inner side at the base of the hind metatarsus. This 
is not mentioned in Loew’s description, which was drawn 
from an imperfectly preserved specimen. The female of 
M. veles resembles the male in coloration. The ovipositor, 
which in my specimens is exserted, is yellowish brown. 
The face is dull green below and thickly covered with gray 
dust above the suture. 
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28. Medeterus californiensis, sp. nov. 


PLATE II, FIGS. 44 AND 45. 


Male, Length 3-3.5 mm.; length of wing 3-3.5 mm. Proboscis and palpi 
black, shining. Face dull metallic green, scarcely shining, above the suture with 
some yellowish dust. Antennz black, arista subapical, as long as the face 
and the proboscis. Front opaque with gray dust. Postocular cilia yellowish 
white. Thorax opaque light gray with three yellowish brown vittz extend- 
ing back only to the anterior edge of the prescutellar depression. Bristles 
on the thorax black. Scutellum subopaque, gray, with four black bristles. 
Abdomen subopaque greenish gray with yellowish white hairs on the seg- 
ments. Hypopygium rather large and swollen, shining black, except on the 
left side near the base, where the scale-like overlapping elements are sub- 
opaque and dusted with gray like the abdomen. Appendages rather long, 
brownish, the hairy posterior pair somewhat geniculate. Pleurze subopaque, 
gray. Bristles above the fore coxz white. Coxz dark brown or black, the 
fore pair with black bristles on their anterior surfaces. Trochanters and 
basal two-thirds of the femora dark piceous brown, tips of femora, the tibiz 
and bases of metatarsi yellowish, tips of metatarsi and the remaining tarsal 
joints infuscated. Hind metatarsus narrowed at the base where it bears a 
small tooth-like projection on the inner side. Second joint of hind tarsus 
two and one-half times as long as the metatarsus. Wings clear, hyaline, with 
yellowish brown veins that grow lighter proximally. Third and fourth veins 
parallel and rather close together at their tips. Posterior cross-vein of about 
the same length as the distal segment of the fifth vein. Halteres whitish 
with darker pedicels. Tegulz pale with white cilia. 


Female. Length 4-5 mm.; length of wing 3.5-4 mm. Coloring the same 
as that of the male. Ovipositor long, exserted, dark brown. Hind meta- 
tarsus lacking the small tooth-like projection on the inner side of its base. 


Four males and six females taken at Palo Alto, Calif., 
October 20, 1894, by Mr. R. W. Doane and furnished me 
by the University of Kansas. 


29. Medeterus cyanogaster, sp. nov. 


Male. Length 2-2.25 mm.; length of wing 2.5 mm. Proboscis piceous, 
with yellow hairs. Palpi, face and front metallic green or black, covered 
with gray dust. Antennz short, first and second joints yellow, third joint 
broader than long, black, distinctly pilose; arista naked, inserted in an 
indentation near the apex of the third joint. Postocular cilia white. Thorax 
and scutellum bluish green, but so thickly covered with light gray dust that 
the ground-color is invisible. Bristles on the thorax prominent, black. Scu- 
tellum with four bristles. Abdomen metallic blue, somewhat greenish and 
dusted with gray on the two basal segments, but becoming a deep indigo 
color towards the insertion of the hypopygium. Hairs on the abdominal 
segments rather sparse, black. Hypopygium moderately long and rather 
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thick, shining black at the base, but becoming lighter towards the tip, which 
bears well developed yellow appendages. Pleurze above metallic bluish 
green, below deep metallic blue, dusted with gray. Coxe and legs pitchy 
yellow, coxze and tarsi of a somewhat darker tint than the femora and tibice. 
Hairs on the anterior surfaces of the coxz and the few bristles above the 
insertion of the fore cox, white. First joint of hind tarsus plain, second 
joint about one and two-thirds times as long as the first joint. Wings hyaline 
and iridescent. Veins yellow, lighter towards their bases. Tips of the third 
and fourth veins rather close together; distal segment of fifth vein one and 
one-half times as long as the posterior cross-vein. Tegule and halteres 
light yellow, the latter with white cilia. 


Female. Length 2-2.25 mm.; length of wing 2.5 mm. The coloring is 
the same as that of the male, except that the first abdominal segment is 
thickly covered with gray dust like the thorax. This may perhaps be the 
case in well preserved male specimens also. 


Three males and three females of this pretty little species 
were sent me by Professor J. M. Aldrich. They were 
taken at Colfax, Washington, in July. 


30. Medeterus xerophilus, sp. nov. 
PiaTE II, Fics. 33-35. 


Male. Length 1.5 mm.; length of wing 1.5 mm. Proboscis and palpi 
small, shining, black. Face dull metallic green, not glabrous. Antennz 
black, arista subapical, as long as the face. Front black, covered with 
opaque gray dust. Postocular cilia pale. Thorax metallic green, thickly cov- 
ered with gray dust. Dorsal bristles black. Scutellum of the same color as 
the thorax, with four bristles. Abdomen somewhat flattened dorsoventrally, 
black, subglabrous, its hairs of an uncertain color, pale in some lights, dark 
in others. Hypopygium small, slender, more glabrous than the remainder of 
the abdomen. Appendages minute, yellowish. Pleurz black, thickly cov- 
ered with gray dust above, more thinly towards the coxe. Above the fore 
coxze there are a few white bristles. Coxe black with pale hairs. Legs dark 
brown or piceous, with yellow knees and the bases of the anterior metatarsi 
broadly yellow. Hind metatarsi plain, second joint only one and one-half 
times as long as the metatarsus. Wings rather short and broad, brownish 
gray, with brown veins growing yellowish towards their bases. Third and 
fourth veins ending rather far apart, the latter in the very tip of the wing. 
Posterior cross-vein twice as long as the distal segment of the fifth vein. 
Sixth vein very faint. The discal cell is rather broad at its proximal end. 
Halteres yellow. Tegulze brown, with brown cilia. 


Female. Length 2 mm.; length of wing 2 mm. It agrees with the male 
in coloration. The ovipositor is not exserted as it is in the females of many 
species of Medeterus. 
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Three male and eleven female specimens swept from the 
dry ferns in the pine-woods about Pacific Grove, Calif., 
during July, 1896. 

This species, in general appearance and in neuration, 
resembles the species of Thrypticus (Aphantotimus 
Wheeler). 


31. Medeterus aurivittatus, sp. nov. 
PLATE II, Fic. 47. 


Male. Length 2.5 mm.; length of wing 2.75 mm. Proboscis moderate, 
glabrous, black, with white hairs. Palpi and face black, the latter above the 
suture dull metallic blue, covered with gray dust, which is thickest at the 
suture and just below the insertions of the antennze. Antenne black, of the 
usual form. Front opaque, with a thick layer of light gray dust. Postocular 
cilia white. Thorax opaque, with light gray dust, with the black bristles well 
developed and with three subequal golden yellow or light brown stripes ex- 
tending back as far as the anterior edge of the prescutellar depression. Scu- 
tellum and abdomen dark steel blue, somewhat shining, covered with a thin 
layer of gray dust. Scutellum with four prominent bristles. Hairs covering 
the abdominal segments white except those along the posterior edge of each 
segment, which are black. Hypopygium as long as the abdomen, well devel- 
oped, glabrous, black, with white hairs on its basal portion; appendages 
rather thick and short, yellow. Pleurze greenish black, thickly covered with 
gray dust. Coxze and legs black; knees and basal two-thirds of middle 
metatarsus yellow. Bristles above the base and hairs on the anterior surfaces 
of the fore coxze white. Hind metatarsus plain, second joint about one and 
one-half times as long as the metatarsus. Wings hyaline, veins black, yellow 
at their bases. Venation normal. Distal portion of fifth vein but little longer 
than the posterior cross-vein. Halteres and tegule whitish, the latter with 
white cilia. 

Female. Length 2.75 mm.; length of wing 2.75 mm. In coloration the 
female closely resembles the male. The ovipositor, which is extruded in my 
specimens, is rather short and thick. 


Two males and three females collected by J. M. Aldrich 
at Moscow, Idaho. 


32. Medeterus appendiculatus, sp. nov. 
PLATE II, Fics. 41-43. 


Male. Length 2.5 mm.; length of wing 2 mm. Proboscis of moderate 
size, shining black. Palpi black. Face opaque with gray dust; on the front 
the dust is more yellowish gray. Antenne black; arista apical, but little 
longer than the face. Postocular cilia whitish. Thorax opaque gray, more’ 
yellowish in front of the prescutellar depression. The acrostichal bristles are 
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white, the dorsal bristles black; four red bristles are inserted far apart near 
the middle of the thorax, the outer pair being a short distance in front of 
the insertion of the wings. Scutellum opaque gray, with four black bris- 
tles. Abdomen metallic green, overlaid with a thick layer of gray dust, 
bristles white. Hypopygium large and swollen, glabrous, black. Outer 
appendages brownish yellow, rather large, but slender; inner appendages 
pale yellow, very delicate, like dichotomously ramifying hairs. Penis very 
slender, nearly straight. Pleurze dull metallic green, thickly dusted with 
white. Bristles above the insertions of the fore coxz white. Coxe black, 
piceous towards their tips, dusted with white and beset with white hairs. 
Legs yellow, basal two-thirds of femora, trochanters, tips of tibize and tarsi 
from the tip of the first joint piceous. Hind metatarsus plain, second joint 
two and two-thirds times as long as the metatarsus. Wings hyaline, with 
brown veins which grow light yellow towards their bases. The costal and pos- 
terior margins are parallel. Posterior cross-vein about as long as the distal 
segment of the fifth vein, angular near its middle, to which is attached a 
short but very distinct backwardly directed stump-vein. Third vein gently 
but distinctly deflected downward and running a long distance parallel with 
the fourth. The ends of these veins are rather far apart. Tegulz and hal- 
teres yellow, the former with pale cilia. 


One specimen taken in sweepings on Lance Creek, in 
Eastern Wyoming, August 14, 1895. 

The appendiculate structure of the posterior cross-vein, 
so striking a feature of this species, is present in both wings 
of the specimen. 


Thrypticus Gerstaecker. 


Mik’s suggestion’ that my genus Aphantotimus” is syn- 
onymous with Gerstaecker’s Thrypizcus is well founded. 
I believe this will also hold good of Aldrich’s genus Xantho- 
tricha.* ‘The three species described by Aldrich and the 
two which I have described agree in presenting most of 
the generic characters established by Gerstaecker on his 
Thrypticus smaragdinus.* 

The genus according to Kowarz® ‘‘hat mit J/edeterus 
die meiste habituelle Athnlichkeit, sie unterscheidet sich 
von diesem durch den parallelen verlauf der dritten und 
vierten Langsader.’’ Other characteristics of the species 


1 Wien. Ent. Zeitschr, 1891. 

2 Psyche, July, 1890, pp. 375-377. 

3 Williston and Aldrich. Diptera of St. Vincent. Trans. Ent. Soc. London, Pt. III, 1896. 

4 Uebersicht d. in d. Umgegend Berlins bis jetzt beobachteten Dolichopodiden, p.p. 
43-45- 

5 Die Dipteren-Gattung Medeterus, p. 6. 
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are their small size, the yellow bristles on the body, the 
flattening in front of the scutellum, the complete or almost 
complete absence of bristles on the legs, which are plain in 
both sexes, the small size of the third antennal joint and its 
long subapical arista, the absence of the sixth vein in the 
wing and the long hypopygium with its delicate penis flexed 
under the abdomen. The description of Aldrich’s Xan- 
thotricha minor from St. Vincent, W. I., is too meager to 
enable me to distinguish it from my Aphantotimus Willis- 
tonz. I therefore omit it in the following table: — 
Tio IN@RMOA SAMO 6654 ceadenones Soodoo HasuCO 2900 DDabON nOWONC 2 
Hemora metallic Sreen..). << <cl - -ees Sraterculus WHEELER. 


2. Venter and sixth abdominal segment yellow. 
cupulifera ALDRICH. 


Venter and sixth abdominal segment not yellow............ 3 
3. Hypopygium slender, ovipositor-like...... singularts ALDRICH. 
Hypopygium short and thick............. Willistoni WHEELER. 


33. Thrypticus Willistoni Wheeler. 


PLATE II, FIG. 49. 


Aphantotimus Willistont WHEELER, Psyche, July, 1890, p. 376. 


The hypopygium of this species, first described as 
Aphantotimus Willistonz, is shown in fig. 49. The lamelle 
are rounded, yellow and fringed with yellow hairs. The 
long penis seems to be inserted far forward at the posterior 
end of the venter. I have found this species common at 
Riverside, Ill., during June, on the rank undergrowth of 
damp woods along the Desplaines River. I have also 
taken it in Wyoming. 


34. Thrypticus fraterculus Wheeler. 


PiaTE II, Fic. 48. 


Aphantotimus fraterculus WHEELER, Psyche, July, 1890, pp. 376-377- 


The hypopygium of this species, first described as Aphan 
totimus fraterculus, is represented in fig. 48. The lamelle 
are longer than those of the preceding species, with shorter 
hairs, and extend backwards. The penis, too, is longer and 
appears to be inserted on the hypopygium itself. 
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Asyndetus Loew. 


This genus was separated by Loew’ from Dzaphorus and 
made to include those species which have the posterior 
cross-vein very near the base of the wing, the third vein 
ending near the second, and the fourth vein bent downwards 
with an interruption or attenuation in the angle near the 
middle of its distal segment. These with several other less 
important correlated characters appear to establish the 
genus satisfactorily. The single species here added agrees 
with the other described forms except in the structure of 
the second antennal joint, which is like that of species of 
Syntormon, overlapping the third joint on the inner side. 
This character by itself, however, is hardly of sufficient 
value to exclude the species from the genus Asyndetus. 
The males of the described species may be distinguished as 
follows :— 


1. Second antennal joint broadly overlapping the third on the inner 


SIMS re sale aaa bee UE ae syntormotdes, sp. nov. 
Second antennal joint of the usual form...................- 2 

2. First joint of fore tarsi incrassated.......... ammophilus LOEW. 
First joint of fore tarsi not incrassated..................--- 3 


3. Second joint of fore tarsi with clavate yellow appendages. 
appendiculatus LOEW. 


Second joint of fore tarsi without such appendages......... 4 
4. “Dhorax ‘vittate’ a. 0. eee le ee SJratellus ALDRICH. 
(thorax withoutwitteno. 2 eee eee ee interruptus LOEW 


35. Asyndetus syntormoides, sp. nov. 
PuaTE II, Fics. 50-52. 


Male. Length 2.75-3 mm.; length of wing 2mm. Head distinctly wider 
than the thorax; eyes large; face broad, metallic green, thinly dusted with 
white, concave near the middle. Antenne large, black; first joint cylindrical; 
second joint produced into a thumb-like lobe overlapping the third joint on 
the inside to a distance nearly equal to half its length; third joint large, nearly 
three times as long as broad, of nearly equal breadth as far as its middle, 
then tapering to a point, clothed with short gray pile and bearing a 
dorsal arista covered with very short pubescence. Front large and broad, 
bright metallic green, with golden reflections. Postocular cilia rather abun- 
dant, black above, white below. Thorax, scutellum and abdomen dark metal- 
lic green, the first with violet, the second with golden, the last with cupreous 


1 Cent. VIII, 58-59, pp. 148-150. 
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reflections near the bases of its segments. Hypopygium small, black, embed- 
ded, provided with four black bristles which project backwards. Pleure, 
coxe and legs black, femora with metallic green reflections, tibize and all but 
the tips of the fore and middle metatarsi yellow. Fore tarsi plain, first joint 
as long as the second to fifth joints taken together. These latter are very 
short. None of the pulvilli are enlarged. Wings hyaline with black veins 
which become brownish towards the base; costa ending at the third vein 
which runs near the second and terminates very near the tip of the wing. 
Fourth vein delicate but complete throughout; its tip bends downward and 
ends behind the tip of the wing. Posterior cross-vein near the base of the 
wing as in other species of the genus. Halteres and tegule yellow, the latter 
with pale cilia. 

Female, Uength 2.5 mm.; length of wing 2.25 mm. Face but little 
broader than that of the male. Thorax with golden instead of violet reflec- 
tions. In other respects the coloration is that of the male. The second 
joint of the antenna has a much shorter overlapping projection than in the 
male; the third joint is scarcely longer than broad, rounded, terminating in a 
blunt point; the arista is distinctly dorsal but shorter than that of the male. 


Three specimens of this interesting species received from 
Mr. C. W. Johnson; two males labelled New Bedford, 
Mass., July 15, 1896, and a female from Avalon, N. J., 
taken July 22, 1894. There is scarcely a doubt that the 
two sexes belong to the same species. Another male spec- 
imen collected by L. E. Hood at E. Boston, Mass., was 
Sent me by Mr. Samuel Henshaw. 


Porphyrops Loew. 


In the following amplification of Loew’s table of North 
American species of Porphyrops, all the described forms 
are included with the exception of Walker’s Porphyrops 
pulosicornis. This species has not yet been recognized and 
Walker’s description of the antennal arista as ‘‘proceeding 
from the base of the third joint and more than twice its 
length’’ makes it very doubtful whether it is a Porphyrops 
at all. 


Top CC HE DIAC NE asiara aid. o is iolcthta a sio hie a eee cermercts melampus LOEW. 
DUETS AIS) NC) Rae eR aos EU AS OO Aaa) ED hte pe 2 
2. All the coxe completely black or greenish black........... 3 
Coxceimore.or less -yellowe) yc 75) ce aoe aioe oo ac ee ee 4 
3. Middle coxe with black bristles at tip........... longipes LOEW. 
Middle coxze without black bristles at tip. ......2igricozxa Lorw. 
4. Fore coxe not blackened at the base........ Sumipennis Loew. 
Hore coxce blackened. ajgthe' base. 2. G28. Ge 2825 2. ooh wee < 5 


(3) Sept. 15, 1899. 
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5. Antennal arista with a terminal lamel in the male. .signzfer O. S. 
Arista without a terminalilameliy.. o.seeee eee eee 6 
6. Third antennal joint of male as long as the thorax. 
xipheres, sp. nov. 
Third antennal joint of male not as long as the thorax...... 7 
Hypopygial lamellz furcate................. rotundiceps LOEW. 
Hypopygial lamellz simple, long and pointed. .efidatus, sp nov. 


NI 


36. Porphyrops xipheres, sp. nov. 
PLATE II, Fic. 53. 


Male. Length 3.5 mm.; length of wing 3mm. Palpi small, dusted with 
white. Face broad for a male, covered with silvery white dust. Antennz 
black; first and second joints short, third joint flattened, as long as the 
thorax, slowly tapering to the tip and covered with short and almost imper- 
ceptible pile; arista terminal, very short, with short pubescence, its basal 
segment somewhat thickened. Front black, rather opaque. Postocular 
cilia abundant, snowy white. Thorax and scutellum blackish metallic green, 
the latter with bluish reflections. Abdomen dark metallic cupreous green; 
edges of the segments black; basal segments bearing long pale hairs on their 
sides. Hypopygium shining black, with protruding appendages; lamelle 
triangular, tapering, covered with erect hairs, black, each with a small white 
spot near its base; internal appendages club-shaped. Pleurze thickly covered 
with gray dust, except above the base of the middle coxze where the metallic 
green ground-color is exposed. Coxze concolorous with the pleurz, only 
their extreme tips yellow; anterior surfaces of fore coxze clothed with con- 
spicuous silvery white hairs. Middle coxz each with a tuft of similar hairs 
and a couple of stout, curved black bristles. Legs plain, yellow, anterior 
tarsi from the tip of the first joint, the hind tibia, which are somewhat incras- 
sated, hind tarsi and hind femora on their upper surface near the tip, black. 
Wings grayish hyaline, not narrowed toward the base; veins brown; third 
and fourth veins nearly parallel. Halteres and tegule yellow, the latter with 
long white cilia. 


One specimen from Delaware County, Pa., June 8, 1892, 
received from Mr. C. W. Johnson. 

This species may be readily distinguished from the other 
described North American forms by the peculiar elonga- 
tion of the third antennal joint. 


37. Porphyrops effilatus, sp. nov. 


PiLate IJ, Fics. 54 AND 55. 


Male. Length 3.5 mm.; length of wing 3 mm. Palpi and face covered 
with silvery white dust; the latter very narrow. Antennz black, third joint 
lanceolate, twice as long as broad at the base, clothed with very short pile; 
arista apical, very little longer than the antennz, with scarcely perceptible 
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pubescence. Front shining dark metallic green. Postocular cilia abundant, 
black above, snowy white below. Thorax, scutellum and abdomen rather 
dark metallic green, in some specimens with golden or coppery reflections; 
the thorax with a thin layer of white dust anteriorly, the abdomen growing 
darker towards the tip and bearing long white hairs on the sides of the basal 
segments. Hypopygium shining black; lamellz simple, about one-third as 
long as the abdomen, each drawn out into a fine point which is often convo- 
luted in dried specimens. These appendages are yellow, infuscated at their 
tips and fringed with delicate hairs along their edges. Internal hypopygial 
appendages club-shaped, black or dark brown. Pleurze dark metallic green, 
covered with white dust which is rather thin on the mesopleurze. Coxz con- 
colorous with the pleurz, fore pair broadly, middle and hind pairs more 
narrowly tipped with yellow; fore and middle pairs thickly covered with sil- 
very white hairs on their anterior surfaces. There are no black bristles on 
the middle coxz, but a spur-like cluster of white bristles at the tip. Legs 
rather bristly; fore and middle pairs yellow, the former with their femora 
blackish green excepting their bases and apices; tarsi blackened from the 
tip of the first joint; fore metatarsus plain, hardly as long as the remaining 
four joints taken together. Posterior surfaces of fore femora with several 
long, stout hairs. Hind legs slightly elongated, their tibia and metatarsi 
somewhat incrassated, deep black, with the exception of the basal halves of 
the femora which are yellow and the basal portion of the tibiz which is 
brownish on the upper surface. Wings slightly narrowed towards their 
bases, grayish hyaline; veins brown with yéllow roots; the third and fourth 
veins at first converge gently, but on approaching the tip of the wing become 
parallel, the fourth terminating a very short distance before the tip. Halteres 
and tegulae pale yellow, the latter with white cilia. 


Female. Length 3.5 mm.; length of wing 3.25 mm. _ Proboscis and palpi 
large. Face broad, somewhat projecting, with strongly marked transverse 
suture; both the palpi and face covered with gray dust. Antennz small, 
black; third joint of about the same shape as that of the male, but not one 
and a half times as long as broad; arista longer than the antenna. Post- 
ocular cilia abundant, silvery white. Front, thorax, scutellum and abdomen 
bright cupreous, the abdomen more metallic green on the sides. Venter and 
pleure thickly covered with gray dust. White hairs on the anterior faces of 
the fore and middle coxe distinct. Legs resembling those of the male in 
coloration, except that only the apical third of the hind tibia is black. Fore 
and middle tarsi with black tips to the first and second joints; third, fourth 
and fifth joint and the whole hind tarsus black. Wings broader towards 
their bases, and veins more extensively yellow at their roots than in the male. 
Third and fourth veins lyrate, at first approaching each other gradually and 
then separating slightly at their tips. 


Three males from Milwaukee, Wis., and two males and 
two females collected in the cafons of Buck Creek and 
Little Wind River, Wyoming, during Aug. and Sept., 1895. 

This species, which I formerly took to be the same as 
Loew’s P. longipes,' appears to me, after careful reperusal 


1 Psyche, June, 1890. 
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of Loew’s description, to be quite distinct. Loew’s species 
is described as having entirely black coxe, a black thorn- 
like tuft of bristles on the middle coxa and bipartite hypo- 
pygial lamellae. /P. efi/atus has the tips of the coxe yellow, 
a white thorn-like tuft of bristles on the middle coxa and 
simple hypopygial lamelle. 


Synarthrus Loew. 


Loew established the genera Syxtormon and Synarthrus 
in his ‘‘ Neue Beitrage’’ V, 1857, p. 35, for certain species 
previously included in Meigen’s genus Arhaphium. These 
species agreed in having the second antennal joint overlap- 
ping the third on the mesial side with a thumb-like projec- 
tion. The species of Syutormon were distinguished from 
those of Syzarthrus in having the first antennal joint hairy 
on the upper side. Loew, when he came to describe the 
Dolichopodide of North America, retained the two genera, 
but found only species of Syzarthrus represented in this 
country, i. e., species without hairs on the first antennal 
joint. Schiner in his ‘‘ Fauna Austriaca,’’ Diptera I, p. 
192, 1862, united Loew’s genera, retaining the name Syz- 
tormon, but discarding Syxarthrus. His example was fol- 
lowed by Mik, who found that in Syxtormon rufipes Zett. 
the female has the first joint of the antennz naked above, 
whereas the male may or may not have a hair on the upper 
surface of this joint. Thus the only character on which 
the genus Syzarthrus was originally founded proved to be 
of no value. , 

When we examine the American species described by 
Loew and the new ones here described, we find that they 
constitute a very compact group, if we exclude Loew’s 
Synarthrus barbatus. Of this peculiar species Loew says:? 
‘‘ Its position in the genus Syzarthrus can only be a tem- 
porary one, brought about by the difficulties of placing it 
into another genus. It is sufficiently distinguished from the 
other species of Syxarthrus by the pecularity alone, that 


1Monog., p. 134. 
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the second joint of the antenne encroaches only very little 
on the inner side of the third. In its general appearance 
it approaches the species of Porphyrops very closely, so 
that I leave it undecided whether it would not be better 
located there. The size of the pulvilli of the fore tarsi 
betrays a relationship with EHutarsus and Diaphorus, the 
structure of the antennz, however, does not allow its loca- 
tion in these two genera. To erect a new genus does not 
seem advisable, as the species shows close relationship in 
various directions.’’ Loew’s placing of this species in the 
genus Syzarthrus has led me into an oversight. I find that 
I have redescribed the species as X7phandrium americanum. 
The species may therefore be known as Xiphandrium bar- 
batum (Loew), if it really be a Xiphandrium, which is 
somewhat doubtful. For the present I will not decide on 
its position, but will merely exclude it from the genus Syn- 
arthrus. We then have left Loew’s .S. cénereiventris and 
S. palmaris and the two new species described below, 5S. 
afinis and S. strategus. Now these four forms all agree 
in possessing females with peculiar broad faces which pro- 
ject forward below like a roof. The males, however, re- 
semble the males of Syztormon in that they have peculiarly 
ornamented hind metatarsi. The remarkable facial structure 
of the female is a character of sufficient importance to 
justify separating these species from Syxtormon as a dis- 
tinct genus. In doing this I would reinstate Loew’s generic 
name Syxarthrus for these species, since he first described 
two of the North American species under this name, and 
since the introduction of a new generic name would be 
superfluous. There is in the Western States another group 
of Dolichopodide resembling Synxtormon and Synarthrus 
in having an overlapping second antennal joint. These 
also form a natural and compact group, rich in plastic 
characters. For their accommodation I have erected the 
genus Parasyntormon (q. v.). The males of the four 
species of Synarthrus known to me may be tabulated as 
follows :— 


1Ent. News., May, 1896, p. 154. 
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1. Middle tarsi of male modified................. palmaris LOEW. 
Middle ‘tarsiof male plain. 222 eRe ea ne oo ener 2 

2. Fore coxe entirely yellow.................. cinereiventris LOEW. 
Fore coxz only tipped with yellow.......................- 3 

3. Front metallic violet............... Bee srerele ere a affints, sp. nov. 
Front dull metallic green... ...............- strategus, Sp. Nov. 


38. Synarthrus cinereiventris Loew. 
PLATE III, Fics. 62 AND 63. 


This species appears to be very rare in the Middle 
States, the male from which I described this sex’ being 
the only specimen I have ever found. It is easily distin- 
guished from the males of the other species in having a 
close-set graduated series of six robust black bristles on the 
lower surface of the proximal half of the middle femur. 
The posterior cross-vein in this species is about the same 
length as the distal segment of the fifth vein. 


39. Synarthrus affinis, sp. nov. 
PLATE III, Fics. 56-59. 


Male. 3.5-4 mm.; length of wing 2.5-3 mm. Palpi very small, white. 
Face narrow below, covered with silvery white dust, more gray towards the 
antenne. Antennz black, basal joint with a few distinct hairs on its mesial 
surface, terminating in a prominent ventral projection; overlapping portion 
of second joint thumb-shaped; third joint as long as the face, completely 
covered with short but distinct pile, rapidly tapering, its ventral more con- 
vex than its dorsal contour; arista very nearly apical, as long as the third 
joint, pubescent. Front shining metallic violet. Postocular cilia of moderate 
length, white. Thorax metallic golden green, somewhat dimmed with pale 
dust, especially in front. Scutellum metallic bluish green. In some speci- 
mens the abdomen is metallic golden green, the basal portion of each seg- 
ment more cupreous, in others the abdomen is cupreous and the bases of the 
segments are dark. Hypopygium almost completely concealed. Pleurz 
dark metallic green, covered with white dust. Coxz black, turning yellow 
towards their tips, covered with pale hairs. Legs yellow, tarsi infuscated or 
blackened from the tip of the first joint; hind femora with a broad black 
band near the tip; tip of hind tibia distinctly blackened; hind metatarsus 
with a peculiar recurrent sickle-shaped black bristle on its plantar surface; 
middle femur with an even series of black bristles along its lower surface 


1 Psyche, Vol. V, 1890, p. 362. 
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and a single projecting bristle near the tip on the outer side. _ Bristles on the 
posterior legs similar to those in S. cimereiventris. Wings hyaline gray, nar- 
rowed towards their bases; third and fourth veins converging but slightly 
towards their tips. Distal segment of fifth vein about one and one-half times 
as long as the posterior cross-vein. Halteres yellow, with darker peduncles. 
Tegule brown, with delicate white cilia. 


Female. Length 3-4 mm.; length of wing 2.5-3 mm. Palpi large, gray, 
withdrawn under a roof-shaped projection, into which the epistoma of the 
broad face is prolonged. Third joint of antennz scarcely longer than broad, 
rounded, with only an indication of a point; arista distinctly dorsal, about 
half the length of the eye, pubescent; second antennal joint with a distinct 
thumb-shaped projection overlapping the inner side of the third joint; first 
joint very short, lacking the proximal ventral projection of the male. Thorax, 
scutellum and abdomen colored like those of the male. Hind femur with- 
out the broad black band and hind tibia but very slightly infuscated at its 
tip. Hind metatarsus without a recurrent sickle-shaped bristle and there is 
no row of conspicuous bristles on the lower surface of the median femur. 
Wings not narrowed towards the base. 


Many specimens of both sexes of this pretty species were 
swept from low vegetation near water in the pine woods 
back of Monterey, Calif., during July, 1896. 

The species resembles the eastern S. cénerecventris with 
which the male has the recurrent metatarsal spine in com- 
mon. S. cznerecventris, however, has entirely yellow hind 
femora and fore coxe, and the bristles on the lower sur- 
faces of its middle femora are larger and more conspicuous 
than they are in S. afinzs. Loew’s description of the 
female of S. cznerezventris shows that this species must be 
very similar to the female of the Californian species. They 
may be distinguished by the coloring of the fore coxe. 


40. Synarthrus strategus, sp. nov. 


PLATE III, Fics. 60 AND 61. 


Male. Length 4-4.5mm.; length of wing 3.5-4 mm. Face covered with sil- 
very white dust. Antennz small, black; basal joint with a sharp ventral pro- 
jection on its inner side and a few very short hairs on its mesial and upper 
surface; second joint overlapping the third on the mesial side with a thumb- 
shaped projection; third joint pointed, scarcely twice as long as broad, more 
convex along its ventral than along its dorsal edge, covered with distinct but 
delicate pile; arista very nearly apical, about half as long as the eye, covered 
with extremely short pubescence. Front bronze black. Postocular cilia 
rather delicate, black above, glistening white below. Thorax and scutellum 
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bronze black, with greenish reflections, overlaid with gray dust. Abdomen 
dull metallic green, bases of segments and small, almost completely 
imbedded hypopygium, black. Hairs and bristles covering the abdomen 
black, long towards the posterior edges of the segments, especially on the 
edge of the first segment; first and second segments with long and pro- 
jecting, but rather delicate white hairs along their sides. Sides of the seg- 
ments thinly, venter more thickly covered with gray dust. Pleurze and coxe 
dull metallic green, overlaid with white dust, the latter with yellow tips and 
white hairs; each coxa also bears a prominent black bristle, the fore and 
middle coxa on the anterior surface near the tip, the hind pair on the poste- 
rior surface near the middle. Legs yellow; fore femora metallic green 
except the apical third; middle femora metallic green only at the base; hind 
femora with two broad metallic green bands, one at the base and one near 
the apex. Fore tibize with a row of regular short black bristles on the ante- 
rior surface; middle femora ciliated with black bristles on their lower sur- 
faces; hind tibize somewhat incrassated towards their tips but not black- 
ened; both the middle and hind tibiz rather bristly; fore and middle tarsi 
blackened from the tip of the first joint. Hind tarsi entirely black; hind 
metatarsus somewhat thickened and distinctly excavated on its plantar sur- 
face where it bears near the proximal end two strong and somewhat recurved 
black bristles. Second joint of hind tarsi equalling the first in length. Wings 
grayish hyaline, not narrowed towards the base, so that the anal angle is 
prominent; third and fourth veins divaricating very slightly towards their 
tips in the costa; third vein near its termination distinctly but gently bent 
down towards the fourth. Posterior cross-vein of about the same length as 
the distal segment of the fifth vein. Halteres and tegule yellow; the latter 
margined with black and bearing delicate white cilia. 


Female. Length 5 mm.; length of wing 4 mm. Face and palpi covered 
with plumbeous dust, the former very broad and produced below into a pro- 
jecting roof-shaped epistoma, overhanging the palpi and proboscis. Antenne 
small; third joint about as long as broad, with a very short, blunt apex, on 
which the arista is inserted; pile short; arista of about the same length as in 
the male, with scarcely perceptible pubescence. Overlapping lobe of second 
joint well developed; first joint short, with a distinct ventral projection 
smaller than that of the male. Coloring of the thorax, scutellum and abdo- 
men like the corresponding parts of the male, but the white hairs on the 
basal segments of the abdomen are less prominent. Legs plain; middle and 
hind femora entirely yellow; basal half of fore femora infuscated. Wings 
more yellowish brown than in the male, especially along the posterior cross- 
vein and near the middle of the distal segment of the fourth vein. 


Four males from Lusk, Wyo., collected by Mr. W. A. 
Snow during July, 1895, and a male and female collected 
by myself near Monterey, Calif., during July, 1896. 

This is the largest of the North American species known 
tome. The males are readily recognized by the peculiar 
structure of the hind metatarsi. 
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Parasyntormon, gen. nov. 


Species in general shape and coloration resembling species of Sympycnus. 
Face of male narrow. Antennz inserted high up, large; first joint without 
hairs on its upper surface, rather long, usually with a blunt ventral projection 
near its tip; second joint overlapping the third on the mesial side with a 
thumb-shaped lobe; third joint large, flattened, of variable shape, usually 
longer than broad, distinctly pilose; arista dorsal, subapical or apical, long, 
more or less pubescent. Thorax convex behind, with prominent dorsal 
bristles; acrostichal bristles in a single row. Scutellum with only two bristles. 
Abdomen slender, laterally compressed, basal segments largely yellow in 
most of the species. Hypopygium small, embedded, only the small append- 
ages projecting. These consist of a pair of anteriorly directed club-shaped 
organs with few hairs and a pair of hirsute posterior appendages, each of 
which terminates in a long hair. Wings distinctly narrowed towards their 
bases. Third vein gradually bent down towards the tip till it approaches the 
end of the fourth vein, which is as gradually bent up and terminates in the 
tip of the wing. Posterior cross-vein short, about one-third or even less than 
the length of the distal segment of the fifth vein, thus making the discal cell 
very short and narrow. Legs slender, hind pair longest; hind metatarsus 
without bristles, shorter than the succeeding joint; middle and hind legs plain 
in all of the known species; fore tarsi similarly modified in the males of all 
the species as follows: first joint slender, as long as the remaining joints taken 
together, bearing a row of three or four black bristles on its plantar surface 
near the base; second, third, fourth and fifth joints very short, subequal; sec- 
ond joint distinctly incrassated, third with a small recurved bristle on its 
plantar surface near the base. Antennze of female much smaller than those 
of the male, overlapping lobe of second joint much shorter; third joint scarcely 
longer than broad, roundish angular in outline, with short, distinctly dorsal 
arista. Face and legs plain, the former somewhat broader than in the male. 
Wings not narrowed towards their bases. 


The six species seem to be restricted to the Western 
United States. They may be distinguished as follows :— 


1. Second and third abdominal segments largely yellow....... 2 
Abdomen entirely cupreous.................-- asellus, sp. nov. 

2. Third antennal joint of male quadrilateral, with truncated tip. 
occidentale ( ALD.) 


Third antennal joint of male pointed....................0- 3 
Ba Atistaionmale distinctly dorsal jase ose eee eer eeiole 5 

Amst ofmalersubapicalls cians Auventcies este ae ee ate ete 4 
4. Basal joint of antenna largely yellow........... lagotis, sp. nov. 

Basal joint of antenna black.................. hinnulus, sp. nov. 


5. Arista inserted near the tip of third antennal joint. 
emarginatum, sp. nov. 
Arista inserted half-way between the base and tip of third anten- 
Mal jOUii acs & ese ee eee montivagum, sp. NOv. 
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41. Parasyntormon asellus, sp. nov. 


PuLaTE III, Fics. 64-67. 


Male. Length 2.5-3 mm.; length of wing 2-2.5 mm. Proboscis and palpi 
small, blackish, the latter covered with gray dust. Face rather broad for a 
male, overlaid with dull gray dust. Antenne black, unusually long; first 
joint long, gradually enlarging to its tip, without hairs or a ventral projection, 
in some specimens brownish; second joint with the usual black hairs, over- 
lapping the third on the inside with a thumb-like lobe, which is a third as 
long as the third joint; third joint somewhat longer than the head, tapering, 
covered with conspicuous pile; arista apical, scarcely one-fifth as long as the 
third joint, rather thick, pubescent. Front covered with dull gray dust like 
the face. Postocular cilia black above, snowy white below. Thorax metallic 
green, so thickly covered with grayish brown dust that the ground-color is 
scarcely perceptible; bristles, especially those on the humeri, prominent. 
Scutellum of the same dull color as the thorax, with only two large bristles. 
Abdomen greenish bronze, blacker towards the tip. Appendages of the 
small hypopygium black, exserted, consisting of a pair of posteriorly directed 
projections fringed with diverging black hairs and each prolonged into a 
long hair, and a pair of club-shaped, truncated, anteriorly directed append- 
ages with but few black hairs; penis slender, yellow, directed backwards. 
Pleurze, middle and hind coxze dark colored, opaque with a thick layer of 
gray dust; fore coxz yellow, very slightly infuscated at the base. Legs yel- 
low, tips of the hind tibiz and all the tarsi from the tip of the first joint, 
infuscated; middle and hind tarsi plain; fore metatarsus rather slender, with 
three prominent equidistant black bristles on the basal half of its plantar sur- 
face; second joint distinctly incrassated, third joint with a curved spur-like 
bristle near its proximal end on the inside. Wings grayish hyaline, rather 
broad at the tip, narrowed towards the base. Second and third veins dis- 
tinctly diverging and rather far apart at their tips in the costa; third vein 
bending down gently but running parallel with the fourth for some distance, 
the fourth ascending gently during the first part of its course. Discal cell 
small and narrow, the posterior cross-vein being short, the distal segment of 
the fifth vein nearly four times as long as the posterior cross-vein. Halteres 
and tegulze brownish yellow, the latter with black cilia. 


Female. Length 2.5-3 mm.; length of wing 2-2.5 mm. Proboscis and 
palpi larger than those of the male, the latter with whitish edges. Face cov- 
ered with gray dust, not very much broader. Antennz much shorter but 
with longer arista than in the male; the overlapping portion of the second 
joint is a short lobe, the third joint is somewhat pentagonal and bluntly 
pointed, but little longer than broad, and covered with short but distinct pile. 
The arista is preeapical, and slightly pubescent. The coloring of the body 
and legs as in the male; venter covered with gray dust. Fore tarsi plain. 
Wings with distinct anal angle not narrowed proximally as in the male. 


Many specimens of both sexes of this species were taken 
by me at Coronado, Calif., early in March, 1897, while 
sweeping in a salt-marsh on San Diego Bay. 
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42. Parasyntormon occidentale (A/drich.) 
PLATE III, Fics. 68 AND 69. 


Two male specimens collected on the banks of Hunter’s 
Creek, in the Wind River Mts., Wyo., Sept. 10, 1896, agree 
very well with the description of Aldrich’s Sympycnus occt- 
dentalis.' The species certainly seems to be a Sympycnus 
at first sight but I would place it with P. ase//us, which it 
closely resembles in the structure of the hypopygium, the 
overlapping of the second antennal joint, the large size of 
the third antennal joint, the venation of the wings and the 
ornamentation of the fore tarsi. On the other hand, the 
species undoubtedly approaches Sympycnus in having the 
antennal arista long and inserted near the base of the third 
joint. The hind feet, of which Aldrich could give no 
description as they were absent in his specimen, are yel- 
low, the tarsi blackened from the tip of the first joint. The 
hind tibiz are slightly incrassated. 


43. Parasyntormon lagotis, sp. nov. 
PLATE III, Fics. 70 AND 71. 


Male. Length 2.5-3 mm.; length of wing 2-2.5 mm. Palpi small, cov- 
ered like the rather broad face and the front with thick grayish brown dust. 
Antennz long, basal joint rather slender at its insertion, smooth, light yellow, 
black along the dorsal side, without hairs, terminating in a blunt projection 
on the inner side; second and third joints dark brown or black, the latter 
long and tapering, with distinctly subapical arista, the former short and over- 
lapping the third joint on the inside with a prominent thumb-shaped lobe; 
third joint covered with long pile, arista rather thick, about half as long as 
the third joint, pubescent. Ground-color of thorax and scutellum metallic 
green, but so thickly covered with brown dust as to be almost invisible. 
Abdomen laterally compressed, first segment blackish, second and third seg- 
ments light yellow with black or cupreous posterior edges; in some speci- 
mens the dark or cupreous portion of the segment extends some distance 
forward in the median dorsal line. Remaining segments cupreous. Hypopyg- 
ium and its appendages very similar to those of P. asellus, except that the 
posterior hairy pair of appendages are of a lighter color. Pleurz covered 
with gray dust. Fore coxe entirely yellow, with numerous black hairs on 
their anterior surfaces. Middle and hind coxe at their bases dark like the 


1 Kans. Univ. Quart., Vol. II, 1894, p. 153. 
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pleurze, but yellowish at their tips, each with a prominent black bristle on the 
outer side. Legs yellow, tarsi infuscated from the tip of the first joint. Fore 
femora ciliated with black hairs on their lower surfaces; fore metatarsus with 
three large black bristles on its plantar surface near the proximal end; sec- 
ond joint distinctly incrassated; third joint with a spur-like curved bristle on 
the under side near its proximal end. Wings, tegulz and halteres closely 
resembling those of the male P. asellus. 


Female. Length 2.5 mm.; length of wing 2.5 mm. Face somewhat 
broader than that of the male. Antennz short, first joint much like that of 
the male in form and color; second and third joints dark brown, the former 
with a short overlapping lobe, the latter pilose, as broad as long, with a blunt 
point and distinctly dorsal arista. Arista rather robust, pubescent, longer 
than the arista of the male. Fore femora eciliate, fore tarsi plain. Wings 
with broad bases and distinct anal angles. Second and third abdominal 
segments yellow, the dark posterior edges of the segments and the dark 
median dorsal stripe more sharply defined than they are in the male 
specimens. 


Four males and one female taken in sweepings near Mon- 
terey, Calif., during July, 1896. 

The species may be readily distinguished from P. asellus 
by the yellow of the first antennal joint and of the second 
and third abdominal segments in both sexes. The modifi- 
cation of the fore tarsi in the males of the two species is 
remarkably similar. 


44. Parasyntormon hinnulus, sp. nov. 
PLATE II], Fics. 72 AND 73. 


Male. Length 2 mm.; length of wing 1.75 mm. Palpi and face black, 
probably dusted with gray in well preserved specimens. Antenne black; 
first joint rather small, broadened towards the tip, but without a large pro- 
jection; second joint short, overlapping the third on the inside with a promi- 
nent thumb-shaped lobe; third joint tapering, pointed, moderately pilose; 
arista inserted distinctly before the tip, rather thick, short, pubescent, a little 
over half the length of the third joint. Front dark, covered with gray dust. 
Postocular cilia black above, white below. Thorax and scutellum dull metal- 
lic green covered with brownish dust. Abdomen cupreous, darker on the 
posterior segments; first segment dull brownish, second and third segments 
yellow with blackish bronze posterior margins and mid-dorsal stripe; venter 
yellow. Hypopygium similar to that of S. asellus. Pleurze dull metallic 
green covered with gray dust; metapleurz yellow. Fore and hind coxe yel- 
low, the former with a few black hairs; middle coxe blackened. Legs yellow, 
middle and hind tarsi and tips of hind tibiz infuscated; fore tarsi with three 
last joints infuscated, first joint with three or four black bristles in a row near 
its proximal end on the plantar surface; second joint distinctly incrassated, 
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third joint with a curved black bristle near its proximal end. Fore femur 
provided with a series of weak black cilia on its under surface. Wings gray- 
ish hyaline, scarcely narrowed towards their bases. Third and fourth veins 
parallel, the latter ending in the tip of the wing; distal segment of fifth vein 
about three times the length of the posterior cross-vein. Halteres and teg- 
ulze yellow, the latter bordered and ciliated with black. 


Two males taken in sweepings near Lusk, Wyoming, 
August 14th and 26th, 1895. The colors are not well pre- 
served. The species is closely related to P. /agotzs, but 
has the basal antennal joint entirely black. 


45. Parasyntormon emarginatum, sp. nov. 


PuaTE III, Fic. 75. 


Male. Length 2.25-2.5 mm.; length of wing 1.75-2 mm. Proboscis and 
palpi piceous, with white hairs. Face narrow, covered with gray dust, more 
white below. Antenne rather large, black; first joint subcylindrical, without 
hairs, second joint overlapping the third on the inside with a large thumb- 
shaped lobe; third joint broad, pilose, rapidly and acutely tapering at the 
tip; insertion of the rather slender, slightly pubescent arista very decidedly 
dorsal, being about one-fifth the length of the antenna behind the tip. On 
the ventral side of the third joint, opposite the insertion of the arista, there is 
a small but distinct notch. Postocular cilia short, pale below. Front dull 
black. Thorax and scutellum rather shining dark metallic green, overlaid 
with brown dust. Abdomen cupreous, ventral halves of second and third 
segments yellow. Hypopygium black, shaped like that of P. ased/us. Pleurze 
dull blackish green, thickly covered with gray dust. Coxz yellow, basal half 
of middle pair black. Legs yellow; tarsi from the tip of the first joint, tips 
of hind femora and hind tibize, black; fore femora with a series of conspicu- 
ous black cilia on their lower surfaces; fore tarsi with two to four black 
bristles on the lower surface of the first joint near the proximal end, second 
joint distinctly incrassated especially towards its tip, third joint with a hook- 
shaped bristle near the base on the inside. Wings grayish hyaline, scarcely 
narrowed basally. Third and fourth veins parallel, the latter ending in the 
tip of the wing. Distal segment of fifth vein about three times as long as 
the posterior cross-vein. Halteres and tegulz yellow, the latter with black 
edges and cilia. 


Female. Length 2.5 mm.; length of wing 2.5 mm. Palpi larger than 
those of the male, face much broader, covered with light gray dust. Antennze 
short, owing to the much smaller size of the third joint, which is pentagonal, 
but little longer than broad, ending in a very blunt point, with dorsally 
inserted arista; thumb-shaped overlapping lobe of the second joint shorter 
than in the male. Coloration of the body and legs like that of the male. 
Fore femora eciliate, fore tarsi plain. Wing somewhat broader at the base 
than in the male. 
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Seven males and one female from Monterey and San 
Diego, Calif. 


The male of this species is distinguished by the pro- 
nounced notch in the third antennal joint and the very dis- 
tinctly dorsal insertion of the arista. 


46. Parasyntormon montivagum, sp. nov. 
Pate III, Fic. 74. 


Male. Length 2.25-3.25 mm.; length of wing 2.5-3 mm. Proboscis and 
palpi piceous. Face very narrow, the eyes almost meeting. Antenne large; 
first joint long, without hairs, with a prominent ventral projection, yellow 
below, black along its dorsal surface; second and third joints piceous, second 
overlapping the third on the inner side with a broad thumb-shaped lobe; 
third joint large, covered with delicate pile, with a blunt tip and a faint inden- 
tation in its convex ventral contour; dorsal contour nearly straight; arista 
very long, with very short pubescence, inserted half-way between the base 
and the apex of the third joint. Front black, covered with grayish dust. 
Postocular cilia sparse, pale below. Thorax and scutellum dull metallic 
green, covered with grayish dust. Abdomen club-shaped, laterally com- 
pressed; second, third and fourth segments yellow, with their posterior edges 
blackened, and in some specimens with a black mid-dorsal line; venter yel- 
low; first, fifth and sixth segments and hypopygium coppery black. Hypopyg- 
ium like that of the other species of the genus. Pleurz dull metallic green, 
covered with pale dust. Coxz yellow, middle pair with a narrow black 
streak on their outer surfaces; anterior surfaces of fore cox with black hairs. 
Legs yellow, tarsi infuscated on the fourth and fifth joints; fore tarsi resem- 
bling those of other species of the genus; first joint slender, bearing three black 
bristles in a row on the plantar surface near the proximal end; second joint 
short, distinctly incrassated; third joint with a short, somewhat recurved 
spur-like bristle on the inner side near the proximal end. Wings grayish 
hyaline, distinctly narrowed towards the base. Venation as in other species 
of the genus; the posterior cross-vein being about one-third as long as the 
distal segment of the fifth vein. Halteres and tegulz pale yellow, the latter 
with white cilia. 


Female. Length 2.5-3 mm.; length of wing 2.5-3 mm. Face much 
broader than that of the male, covered with gray dust. Antennze smaller; 
second joint with a short, blunt, overlapping process; third joint scarcely 
longer than broad, somewhat spade-shaped; arista short, inserted dorsally. 
Abdomen colored like that of the male. Wings not narrowed towards the 
base, with rather a prominent anal angle. Legs plain, tarsi somewhat more 
infuscated than they are in the male. 
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Eight males and three females taken during August and 
September, 1895, at various localities in Wyoming, from 
Lusk to Hunter’s Creek in the Wind River Mts. The 
species seemed to occur most frequently in the latter locality 
at an altitude of from 7,000—8,000 feet. 

The antennz resemble those of P. emarginatum, but the 
third joint is broader, less pointed, and the arista is inserted 
much nearer the base in P. montivagum. 


Sympycnus Loew. 


The genus Sympycnus as originally defined by Loew 
really includes, I am convinced, two groups of forms which 
are worthy of separation as distinct genera. One group, 
corresponding very closely with Sympycnus as defined by 
Kowarz,! comprises species with small third antennal joint, 
plain arista and the first joint of the fore tarsi in both sexes 
longer than the fifth. To this group belong Loew’s S. 
tertianus from Alaska, and S. /éneatus from the Middle 
States, Aldrich’s S. falco and S. s¢mzlis from St. Vincent 
and three new species from the Western States. The other 
group, to which I assign Loew’s S. frontalis and S'. nodatus 
and four new western species, all agree in having the third 
antennal joint much larger than that of the former group, 
the arista usually more or less thickened and elongated in 
the male, and the first joint of the fore tarsi shorter than 
the fifth in the same sex. To this group I have given the 
name JVothosympycnus. In most other characters the gen- 
era agree but the above mentioned differences are even 
greater than those which separate such well-founded genera 
as Dolichopus and Hygroceleuthus, genera which are also 
separated on secondary sexual characters only. Only the 
males are included in the following table of Sympycnus 
(sens. str.) :— 


1Die Europdischen Arten d. Dipteren-Gattung Sympycnus Loew. Wien. Ent. Zeitg., 
VIII, Jahrg. 5, Heft. 31, Mai, 1889. 
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1. Fifth joint of fore tarsi with a projection below ............ 2 
Fifth joint of fore tarsi without a projection................ 3 

2. Fore tibiz with a row of stubby bristles........... similis ALD. 
Fore tibiz without a row of stubby bristles.......... falco Aw. 

3. Fourth vein ending before the tip of the wing.............. 4 
Fourth vein ending in the tip of the wing.................. 5 


4. Third joint of hind tarsi shorter than the fourth. 
tertianus LOEW. 

Third joint of hind tarsi longer than the fourth. 
marcidus, sp. nov. 


5.) ulvilliofstoreitarsienlarsedean ys aee eee ea eee 6 
Pulvilli of fore tarsi not enlarged... ............. lineatus LOEW. 
6: Middletarsi:plain: 702 eee cuprinus, sp. Nov. 


Fourth and fifth joints of middle tarsi dilated. .... pugil, sp. nov. 


47. Sympycnus marcidus, sp. nov. 
PLATE IV, FIGs. 92-95. 


Male. Length 2.5-3 mm.; length of wing 2.5mm. Proboscis very small, 
retracted, piceous; palpi minute, yellowish. Face very narrow, covered 
with white dust, the eyes almost meeting in dried specimens. Antennze very 
small, black; first and second joints short, of the usual form; third joint as 
long as broad, terminating in a broad, blunt point covered with conspicuous 
pile; arista inserted dorsally, tapering, pubescent. Front bronze black. 
Postocular cilia white. Thorax and scutellum dull metallic green, dusted 
with white, the former with an indistinct black vitta down the middle. Pre- 
scutellar depression distinct, but short. Abdomen metallic green, more cup- 
reous dorsally and posteriorly, dusted with white along the sides; venter 
yellowish. Hypopygium shining black, subglobose, with a pair of relatively 
long, straight, pale appendages projecting downward. Pleurz dull metallic 
green, covered with gray dust; metapleure yellowish. Coxze yellow; mid- 
dle and hind pairs infuscated on their outer surfaces; fore pair covered with 
distinct white hairs. Legs yellow, blackened from the tip of the first tarsal 
joint; fore tibize not incrassated, without bristles; fore tarsi considerably 
shorter than the fore tibiz; first joint as long as the four succeeding joints 
taken together; the latter subequal; fifth joint broadened, with distinctly 
enlarged white pulvilli. Middle legs slender; tibia with four or five conspic- 
uous black bristles scattered along the outer surface; middle tarsi nearly as 
long as the tibiz. Hind tarsi somewhat compressed from side to side, joints - 
gradually decreasing in length and thickness to the tip; third joint bearing 
on its outer upper edge a series of long bristles; the most distal of which is 
strongest and distinctly geniculate; fourth joint with a few peculiar erect 
bristles on its outer surface. Hind tibize and tips of hind femora brownish 
in many specimens. Wings grayish hyaline, narrowed towards the base. 
Third vein ending very near, but distinctly in front of the tip of the wing; 
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posterior cross-vein one-third the length of the distal segment of the fifth 
vein, which is complete to the very margin of the wing; sixth vein absent. 
Halteres and tegulz yellow, the latter with white cilia. 


Female. Length 2.75 mm.; length of wing 2.75 mm. Proboscis large, 
projecting, piceous, black at the base; palpi large, yellow, with a few long 
black hairs. Face much broader than that of the male, covered with gray 
dust. Third joint of antenna broader than long, its point much blunter than 
that of the male. Wings more blackish and with more prominent anal angle; 
sixth vein distinct. Legs plain; fore tarsi of about the same length as the 
fore tibiz. 

Nine males and three females taken during September 
in sweepings in the long grass near water-courses at the 
following localities in western Wyoming: Little Wind River 
Cafion, Dinwiddie Creek, Buck Creek, Dubois (7,200 ft.). 

Sympycnus marcidus resembles Loew’s SS. ¢ertcanus from 
Alaska. Both species have the third vein ending distinctly 
before the tip of the wing and the third joint of the hind 
tarsi fringed with long hairs in the male. In these 
respects the two species agree with the European forms 
(see Kowarz.) and differ from all the other North American 
forms known to me. |S. marczdus differs from SS’. tertianus 
in having the first joint of the hind tarsi longer than the 
second and the third longer than the fourth. 


48. Sympycnus lineatus Loew. 
PLATE IV, Fics. 96-98. 


I have frequently taken this species in sweepings in dark 
woods in several localities in Wisconsin, especially in Mil- 
waukee and Price Counties. In the male the first joint of 
the antennz is small and short, the second larger, the third 
pointed oval. The arista is pale and rather sparsely pubes- 
cent. In the female the third joint is smaller and has a 
shorter, blunter point. The sixth vein is very nearly oblit- 
erated; the posterior cross-vein is longer and much nearer 
the posterior margin than in other species of Sympycnus 
known to me, being about three-fifths as long as the distal 


segment of the fifth vein. 
(4) Sept. 18, 1899. 
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49. Sympycnus cuprinus, sp. nov. 
PLATE IV, FIGS. 99 AND I00. 


Male. Length 2.5 mm.; length of wing 2.25 mm. Proboscis small, 
retracted. Palpi minute, covered with silvery white dust; face broader 
above than below, where the eyes nearly meet, covered with white dust. 
Antenne black, first and second joints of the usual shape; third joint a little 
more than twice as long as broad, rapidly tapering from its base to a sharp 
point, covered with delicate grayish pile, and having the moderately long 
pubescent arista inserted near the base on the dorsal side. This side has 
the appearance of being somewhat excised, so that the pointed tip of the 
third joint curves up slightly. Front dull black, covered with gray dust. 
Postocular cilia and a number of hairs on the cheeks, white. Thorax dark 
blackish green, thickly covered with grayish brown dust; scutellum some- 
what brighter metallic green. Abdomen metallic green, second to sixth 
segments broadly cupreous at their bases. Hypopygium cupreous, of mod- 
erate size, with completely concealed appendages. Pleurze black, thickly 
covered with slate-colored dust. Coxz concolorous with the pleurz but 
with yellow tips; fore coxze with several silvery white hairs on their anterior 
surfaces; middle and hind coxz with white bristles on their outer surfaces. 
Legs yellow; basal half or two-thirds of fore femora black, hind femora 
black on the upper surfaces of their distal halves and at the tip; fore and 
middle tarsi blackened from the tip of the first joint, hind tarsi completely 
and tips of hind tibize, black. Fore tibize not incrassated; fore tarsi about as 
long as the fore tibiz, first joint a little longer than the second and third 
joints taken together, second to fifth joints short, subequal; fifth joint some- 
what thickened, with a pair of conspicuously enlarged pale pulvilli. Hind 
tarsi plain, with subequal joints. Wings gray, but little narrowed toward 
their bases. Fourth vein terminating in the tip of the wing, and parallel with 
the tip of the third vein which bends downward very little. Posterior cross- 
vein about one-third the length of the distal segment of the fifth vein; sixth 
vein distinct. Halteres and tegulz yellow, the latter edged with black and 
bearing long cilia which appear yellow in some lights, dark brown in others. 


Female. Length 2.5-3 mm.; length of wing 2.5mm. Proboscis swollen, 
projecting, piceous. Palpi yellow, rather long and pointed, covered with 
white dust and bearing a few conspicuous black hairs. Face broad, its lower 
edge far from reaching the lower corners of the eyes, covered with opaque 
gray dust. Third antennal joint much shorter than that of the male, scarcely 
longer than broad, ending in a blunt but distinct point. Coloration of body 
and legs like that of the male. Fore tarsi plain. Wings darker and some- 
what broader towards the base than those of the male. 


Numerous specimens of both sexes taken during July 
in company with JVothosympycnus vegetus near Monterey, 
Calif. 
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50. Sympycnus pugil, sp. nov. 
PLATE IV, FIGS. IoI AND I02. 


Male. Length 2.5 mm.; length of wing 2.5 mm. Face covered with 
gray dust. Antennz black; third joint small, with a blunt point, pilose, 
arista slender, tapering, with short pubescence. Front dull metallic green. 
Postocular cilia black above, white below. Thorax, scutellum and abdomen 
dull metallic green, the first with a thin layer of white dust. Abdomen later- 
ally compressed, venter somewhat yellowish. Hypopygium large, rounded; 
appendages exserted, dull dark green, overlaid with gray dust. Coxz and 
legs yellow; middle and hind coxe and upper surfaces of hind femora infus- 
cated; fore and hind tarsi blackened from the tip of the first joint; first joint 
of fore tarsi nearly as long as all the remaining joints taken together; second, 
third and fourth joints short, thickened and of about equal length; fifth joint 
distinctly broader and longer than the preceding joint, indented at the tip 
and furnished with several black bristles and much enlarged pulvilli; claws 
appear to be absent. Middle tarsi with the fourth and fifth joints entirely 
black, but only the extreme tips of the first, second and third joints black; 
first joint slender, as long as the second and third taken together, these ot 
about equal length and each a little shorter than the fourth and fifth joints 
taken together; fourth and fifth joints of equal length, distinctly dilated and 
fringed with black bristles. Hind tarsi shorter than the hind tibiz, first, 
second and third joints distinctly thicker than the fourth and fifth; first and 
second joints subequal, the second bearing a few long bristles on its upper 
side near the tip; third joint a little longer than the fourth. Wings gray, 
narrowed towards the base; fourth vein terminating exactly in the tip of the 
wing; distal segment of fifth vein scarcely longer than the posterior cross- 
vein; sixth vein apparently absent. Halteres and tegule yellow, the latter 
with long yellowish cilia. 


One specimen from Seattle, Washington, received from 
Professor J. M. Aldrich. 

This species differs from all the other North American 
Sympycnus in having all the feet ornamented. 


Nothosympycnus, nov. gen. 


This genus, which was defined in connection with S‘ym- 
pycnus, from which it was separated, appears to have affin- 
ities with Parasyntormon and through this genus with Syn- 
tormon. From Parasyntormon it differs in the structure of 
the fore tarsi of the male, and in not having the overlap- 
ping lobe of the second antennal joint. Of the six species 
included in the following table, three occur in the Eastern 
and Middle, and three in the Western States. The table 
includes only the males. 
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ih, IMgoyneimAeiNewMOlakeseosae dobadscs ceSSoesonnucdne gocoue 2 
Front not metallic viclet\Ain re -eneaee ca ae een 5 
24 More tibice 1mcrassated. 2 scr cisvetaielelso e+ ouelsts crereney tetas 3 
one tibice notinerassated semen en eiseaaet es erie ae aes 4 


3. Second joint of fore tarsi tipped with a long bristle. 
Jortunatus, sp. nov. 
Second joint of fore tarsi without a long bristle..vegetws, sp. nov. 


4. All the coxze yellow...........-+. --.+e sees eee Srontalis LoEw. 
Only the tips of the fore coxze yellow... ...... sobrinus, sp. Nov. 
5. Arista with a pointed tip............--...+...-- Oreas, sp. nov. 
Arista withiardilated tip menses merrell nodatus, LOEW. 


51. Nothosympycnus fortunatus, sp. nov. 
PLATE III, Fics. 83-85. 


Male. Length 3.25 mm.; length of wing 3 mm. Proboscis and palpi 
piceous, tipped with yellow. Face extremely narrow, so that the eyes 
almost meet, covered with light gray dust. Antenne long, dark brown; 
first joint cylindrical; third joint large, oval, evenly rounded anteriorly, 
pilose; arista inserted near its base on the dorsal side, as long as the head 
and proboscis, black, finely and densely plumose on either side, tip some- 
what broadened. Front brilliant metallic violet; circumocellar region velvety 
black in some lights. Postocular cilia conspicuous, black above, pale below. 
Thorax dull black, covered with brown dust except on a median vitta- 
shaped area and on two roundish regions near the humeri; these three 
regions appearing as dark spots. Scutellum bright metallic violet. Abdo- 
men slender, laterally compressed, brownish black except the bases of the 
first, second and third segments and the venter, which are light yellow. 
Hypopygium very prominent, sessile but separated from the last abdominal 
segment by a constriction; appendages brownish, posterior pair small and 
hairy, anterior pair distinctly larger, blunt; penis scarcely longer than the 
posterior appendages, rather thick, directed backwards; hairs covering the 
abdomen and scape of the hypopygium black. Pleurze metallic blue green, 
covered with white dust except near the humeri, where the shining green 
ground-color is revealed. Coxze white; fore pair with delicate silvery white 
hairs on their anterior surfaces; those of the middle and hind pairs each with 
a black bristle on the outer side. Fore leg white, tibia distinctly swollen, 
tarsi infuscated from the middle of the second joint; first joint very short and 
somewhat incrassated, second joint nearly as long as the third, fourth and 
fifth joints taken together, bearing near its tip on the upper side a long 
slender bristle; third and fourth joints with several longer hairs on their 
upper surfaces; fifth joint black. Middle femora white with a series of incon- 
spicuous black cilia on the under side; middle tibize and tarsi yellowish, the 
latter infuscated from the tip of the first joint, which is considerably longer 
than all the remaining joints taken together. Hind legs with basal third of 
femur white, middle third yellow, apical third brown; tibize yellow, infuscated 
at the tip and rather bristly throughout; tarsi entirely dark brown, first joint 
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distinctly shorter and thicker than the second. Wings gray, much narrowed 
towards the base, so that the anal margin which is fringed with delicate hairs 
runs close to the sixth vein; near the tip of the fifth vein the posterior margin 
forms a distinct sinus. Third and fourth veins parallel, the latter terminating 
in the tip of the wing; distal segment of the fifth vein about two and one-half 
times as long as the posterior cross-vein, which is short; discal cell short and 
narrow. Halteres and tegule light yellow; the latter edged with yellowish 
brown and bearing a few very long delicate white cilia. 


A single specimen from Natrona, Pennsylvania, (Au- 
gust 1, 1895), sent me by Mr. C. W. Johnson. 

This very pretty species resembles Loew’s Sympycnus 
(Nothosympycnus) frontalis, but may be readily distin- 
guished by the peculiar densely plumose arista and the 
structure and ornamentation of the fore tarsi. In the fore 
tarsus of the male of Loew’s species the first joint is 
extremely short and not quite as long as the last one, 
the second almost as long as the two following together, 
the third considerably shorter than the fourth joint, which 
is fringed on its upper side with curved hairs. In /Votho- 
sympycnus fortunatus the third joint is much longer than 
the fourth and both the third and fourth joints are fringed. 
The long bristle on the second joint of JV. fortunatus seems 
not to occur in JV. frontalis Loew. 


52. Nothosympycnus vegetus, sp. nov. 
PuLaTE III, Fics. 76-79. 


Male. Length 2.5-3.25 mm.; length of wing 2.75-3 mm. Palpi and pro- 
boscis very small, piceous. Face very narrow, covered with white dust; 
eyes almost meeting below. Antennze brownish black; first joint robust, 
second small, third large, oval, evenly rounded anteriorly, nearly twice as 
long as broad, covered with grayish pile and bearing near the base on the 
dorsal side a very long, scarcely pubescent arista, which terminates in a black 
lamel. Front metallic violet. Postocular cilia snow-white. Thorax varying 
from dull green to black with cupreous and blue reflections. Scutellum 
metallic blue. Abdomen bronze black, venter and the sides and bases of 
the second, third and fourth segments yellow. Hypopygium small; append- 
ages yellowish brown, short, scarcely protruding. Pleurze bluish green, 
thickly covered with white dust; metapleurz yellowish below. Coxe yel- 
low, middle pair somewhat infuscated towards their bases; fore pair with a 
few yellowish brown hairs near their tips; hairs on the middle and hind pairs 
black. Legs yellow, hind tibize and tips of hind femora brown; hind tarsi 


54 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


entirely black, fore and middle tarsi blackened from the tip of the first joint. 
Fore tibize swollen, with a single bristle on the anterior surface near the 
base; fore tarsi longer than the fore tibiee; first joint very short and rather 
thick, second joint nearly as long as the third and fourth joints taken 
together; third, fourth and fifth joints successively shorter, the third and 
fourth with somewhat longer and denser hairs on their upper surfaces. Mid- 
dle tarsi slender, shorter than the middle tibie, first joint longer than all the 
remaining joints together; middle femora with two preapical bristles; middle 
and hind tibiz with several prominent bristles on their posterior surfaces. 
Hind tarsi nearly as long as the hind tibiee; first joint distinctly thicker and 
shorter than the second. Wings gray, much narrowed towards their bases, 
so that the posterior margin runs close to the sixth vein. Third vein gently 
bent downwards near its tip and running parallel with the fourth vein which 
terminates exactly in the tip of the wing; posterior cross-vein one-third as 
long as the distal segment of the fifth vein. Halteres and tegulz yellow, the 
latter with long yellow cilia. 


Female. Length 2.5 mm.; length of wing 3 mm. Palpi and proboscis 
larger, face broader than in the male; the former are piceous, the latter cov- 
ered with gray dust. Third antennal joint not longer than broad, evenly 
rounded, arista dorsal, nearly as long as that of the male and pubescent, but 
tapering to a point. Coloration of body like that of the male. Legs plain 
throughout, first joint of fore tarsi nearly as long as the remaining joints taken 
together; fore tibize not swollen; hind tibize and femora without brown tips. 
Wings broader towards the base than in the male; sixth vein delicate but 
distinct. 


Numerous specimens of both sexes taken in sweepings 
during July, 1896, about marshy spots in woods near Mon- 
terey, Calif. 

The species resembles the eastern JV. fortunatus, but may 
be readily distinguished by the lamellate arista of the male 
and the wing being less narrowed at the base. 


53- Nothosympycnus sobrinus, sp. nov. 


PLATE III, Fics. 88-01. 


Male. Length 3 mm.; length of wings 3mm. Palpi small, piceous. Face 
rather broad, covered with brilliant snow-white dust. Antennz black; first 
joint long, cylindrical; third joint rather large, oval, pilose, bearing near its 
base on the dorsal side a rather short, slightly pubescent arista which is 
slightly but distinctly incrassated just before the pointed tip. Front shining 
metallic violet. Postocular cilia black above, white below. Thorax dark 
bronze green, covered with brownish dust. Scutellum with a distinct violet 
reflection. Abdomen slender, laterally compressed, obliquely truncated 
posteriorly, of the same color as the thorax, venter yellow. Hypopygium 
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small, almost entirely concealed, only the tips of the minute yellow append- 
ages projecting. Pleurze and coxz dark bronze green, thickly covered with 
gray dust. Fore coxe with yellow tips and with some distinct yellow hairs 
on their anterior surfaces. Legs yellow, more or less infuscated on the upper 
surfaces and tips of the femora and the tips of the tibiz. Tarsi infuscated 
from the tip of the first joint. Fore tibia not incrassated, bearing a single 
conspicuous bristle on the outer surface near the middle; first joint of fore 
tarsi very short, second joint slender, as long as the third and fourth together; 
third and fourth subequal, with a few long hairs on their upper surfaces near 
their tips; fifth joint rather slender, a little more than twice as long as the 
first joint. First joint of middle tarsi slender, longer than all the remaining 
joints together; second a little longer than the third and fourth together, 
slightly widened at the tip and produced into a point provided with a few 
long hairs; third and fourth joints short, subequal, slightly flattened, oval; 
fifth joint slender, nearly as long as the third and fourth joints together. 
Hind tarsi shorter than the tibiz; first joint distinctly shorter and a little 
thicker than the second joint. Wings gray, with prominent anal angle; third 
and fourth veins nearly parallel, the latter ending exactly in the tip of the 
wing; posterior cross-vein about two and one-half times its own length from 
the posterior margin, measured along the distal segment of the fifth vein. 
Sixth vein absent. Halteres and tegulze yellow, the latter edged with black 
and bearing a flabelliform cluster of unusually long yellowish brown cilia. 


One specimen from Lewiston, Idaho, received from 
Professor J. M. Aldrich. 

This species resembles Loew’s JV. frontalis. Loew’s 
species, however, has the basal segments of the abdomen 
largely yellow, the scutellum concolorous with the thorax, 
a larger hypopygium, the posterior margin of the pleure 
and all the coxz yellowish, and the third joint of the fore 
tarsi of the male considerably shorter than the fourth. The 
middle tarsi are similar in the two species. 


54. Nothosympycnus Oreas, sp. nov. 
PiaTE III, Fics. 86 AND 87. 


Male. Length 3 mm.; length of wing 2.75 mm. Proboscis and palpi 
brown. Face very narrow, especially near the middle, where the eyes 
almost meet, covered with gray dust. Antennz long, dark brown, first joint 
cylindrical, rather long, with a blunt ventral projection at the tip; third joint 
large, oval, evenly rounded, pilose; arista inserted near the base on the dor- 
sal side, very long, tapering to a point, somewhat flattened owing to a 
delicate pubescence along its two opposite edges; this pubescence is scarcely 
perceptible on the basal segment of the arista, but long and distinct before 
the tip. Front metallic green, more golden along the orbits. Postocular 
cilia distinct, black above, snow-white below. Thorax and scutellum metallic 
green, thickly overlaid with yellow dust especially in front. This dust is. 
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absent on a mid-dorsal vittiform area. Abdomen elongate, laterally com- 
pressed, dull brownish black, with the sides and venter of the first to fourth 
segments yellow. Hypopygium not constricted at the base; posterior 
appendages small, yellow, bristling with short hairs; anterior appendages 
very short, blunt, black; penis yellow, rather slender, pointed, twice as long 
as the posterior appendages and directed backwards. Pleure greenish 
black, opaque with gray dust. Fore coxz yellow, slightly infuscated at their 
bases, anterior surfaces with white hairs; middle and hind coxe brown with 
yellow tips. Legs yellow; tarsi blackened from the tip of the first joint; 
apical half of hind femur and tip of hind tibia infuscated. Fore tibia distinctly 
swollen; first joint of fore tarsus very short, second and third joints much 
longer, subequal; fourth and fifth joints equal, each about half as long as the 
third joint; third and fourth joints fringed on their upper surfaces with long 
hairs. Hind metatarsus distinctly broader and shorter than the succeeding 
joint. Wings gray, broad and subtruncated at the tip, much narrowed 
towards the base, so that the hairy anal margin lies close to the sixth vein. 
Third and fourth veins nearly parallel, the apical segment of the latter being 
bowed forward slightly and terminating in the tip of the wing; posterior 
cross-vein distinctly beyond the middle of the wing, not one-third the length 
of the distal segment of the fifth vein. Tegulze and halteres yellow, the 
former edged with brown and fringed with yellow cilia; the latter with 
brownish peduncles. 


One specimen collected in sweepings at Buck Creek, 
Wyoming, August 14, 1895. 

The species resembles /V. fortunatus but may be at once 
distinguished by the longer, tapering and less plumose 
arista, by the green front, more wedge-shaped wing, the 
subequality of the second and third joints of the fore tarsi, 
the absence of the long bristle on the second joint, and the 
structure of the hypopygium. 


55. Nothosympycnus nodatus Loew. 
PLATE III, Fics. 80-82. 


Several males and females in my collection agree very 
closely with Loew’s description. They were taken in damp 
woods in the vicinity of Milwaukee and Chicago. The tip 
of the wing of the male is more pointed than that of JV. 
fortuntatus, the basal portion somewhat less narrowed. 
The posterior appendages of the hypopygium are yellow, 
the anterior pair black, the penis yellow, delicate, extend- 
ing backwards, but not so far as in JV. Oreas. The fore 
tibize of the male are not incrassated. 
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Teuchophorus Loew. 


This genus, which is allied to Campsicnemus and Chry- 
sotus, has not been found hitherto in this country. The 
single species here described conforms to Loew’s definition 
of the genus, the main peculiarities of which are in the male 
the thickening of the costa, the obliquity of the posterior 
cross-vein, the rudimental nature of the sixth vein and the 
peculiar modification and spinulation of the legs, especially 
of the hind pair. Our species seems to be rather closely 
related to the three European species: 7. spénigerellus 
Zett., TZ. calcaratus Macq., and 7. monacanthus Loew; 
the principal difference being in the ornamentation of the 
hind femora of the male. 


56. Teuchophorus clavigerellus, sp. nov. 
PLATE IV, FIGS. 103 AND I04. 


Male. Length 1.3 mm.; length of wing 1.5 mm. Proboscis and palpi 
black, the latter with yellow hairs. Face very narrow, especially below, cov- 
ered with white dust. Antennz short, third joint very short, much broader 
than long, apparently set into the second joint, arista dorsal, covered with 
short pubescence. Front, thorax, scutellum and abdomen rather dark metal- 
lic green with golden reflections. Acrostichal bristles in two irregular rows, 
dorsal and humeral bristles very well developed. Scutellum with two macro- 
chzetze and several small bristles along its posterior edge. Abdomen later- 
ally compressed, its bristles mostly black, but some along the sides of the seg- 
ments yellow. Hypopygium small, black, with two pairs of small pointed, 
yellow appendages directed backwards. Pleurz green, dusted with white. 
Coxze and legs light yellow. Fore tibia without conspicuous bristles, fore 
tarsi blackened from the tip of the first joint, which is rather slender, as long 
as the four remaining joints taken together, and furnished with four long 
bristles on its outer side. Middle femur with a few long bristles near its base 
on the lower side; middle tibia with four long bristles on its upper and two 
long bristles on its lower surface; middle tarsi plain, blackened from the tip 
of the first joint; joints gradually decreasing in length to the tip. Hind femur 
with several long bristles on the anterior surface near the tip; hind tibia per- 
ceptibly thickened, blackened on the upper side near the base and bearing 
near this point a peculiar black appendage, somewhat dilated at the tip. This 
appendage which, to judge from its striated surface, seems to be made up of 
several agglutinated hairs, is directed forwards and inwards when the leg is 
ina walking position. Distal to the appendage the hind tibia is provided 
with several conspicuously large black bristles on the anterior surface and 
several much smaller ones on the posterior surface. Hind tarsi tapering 
gradually, blackened from the tip of the first joint, which is scarcely shorter 
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than the second. Wings gray, immaculate; third and fourth veins perfectly 
parallel, the latter ending in the tip of the wing. Costa with a pronounced 
thickening beyond the tip of the first vein. Posterior cross-vein oblique, 
about two and one-half times its own length distant from the posterior 
border when measured along the distal segment of the fifth vein. Halteres 
and tegulz yellow, the latter with long brown cilia. 

One specimen of this interesting species taken by Pro- 
fessor J. M. Aldrich in South Dakota. The head has col- 
lapsed in drying, so that I am unable to give an ad eda 


description of the antenne. 
Campsicnemus Haliday. 


More than twenty species of this interesting genus have 
been described from Europe, but up to the present time 
only two were known from this continent, viz., C. hirtipes 
Loew (figs. 107-109) and C. claudicans Loew (fig. 113). 
The four new species here added occur in the Western 
States, and are mostly alpine or boreal. In the following 
tables only the males are included : — 

tee) Middle tibiceamore!or less) incrassated en eee ener eee 2 
Middle tibiz not incrassated................. degener, Sp. nov. 
2. Middle tibize with only a slight proximal thickening. / 
hirtipes LOEW. 
Middle tibiz incrassated throughout...................... 33 


3. Middle tibize with a pedunculated knob near their apices. 
Philoctetes, sp. nov. 


Middlestibice wathout/arkan@lone eevee siete re 4 
Anum Wuiddlestibice entirelysblack se yeh ee een ena GZdipus, sp. nov. 

Middle tibizeinisreat partivellowaneere nee eee eee 5 
5. Middle metatarsus strongly curved.......... Thersites, sp. nov. 

Middle metatarsus not strongly curved....... claudicans LoEWw. 


57. Campsicnemus degener, sp. nov. 
PLATE IV, FIGs. 110-112. 


Male. Length 1.5-2.3 mm.; length of wing 2-2.5 mm. Proboscis and 
palpi piceous, the latter with white hairs. Face narrow, covered with ochre 
yellow dust. Antenne black, third joint small, not very pointed, pubescent, 
arista slender, with very short pubescence. Front steel-blue towards the 
orbits. Postocular cilia black above, yellow below. Thorax subopaque 
with yellowish brown dust, and with a median bluish stripe. Scutellum 
opaque brown in the middle, shining steel-blue along its lateral and posterior 
edges. Abdomen bronze black, more shining than the thorax. Pleure 
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opaque, dusted, yellow above, drab below. Fore coxz yellow, somewhat 
infuscated at their bases, with white hairs on their anterior surfaces; middle 
and hind coxe black, covered with drab dust like the inferior pleurze. Legs 
yellow, tarsi infuscated from the tip of the first joint. Femur of the middle 
leg suddenly tapering from its middle to its tip, beset on its lower side with 
several long black bristles; the middle tibia is very slightly bowed proximally 
and bears a similar series of blunt but rather weak bristles on its under side. 
Wings gray with black veins. Venation regular. There is a rather large 
and distinct black spot on the distal segment of the fourth vein just before 
its middle. This spot is preceded by a faint and less definitely. outlined white 
spot of about the same size. Halteres yellow. Tegulz pale with black cilia. 


Female. Length 2.5 mm.; length of wing 2.5mm. Face but little broader 
than that of the male, and covered with pale yellow or gray dust. Third 
antennal joint distinctly shorter and with a rounder apex. The knees of the 
middle and hind legs are blackened, and, in some specimens, the lower sur- 
faces of the fore femora are infuscated. Middle femora plain, with a row of 
ordinary bristles in the place of the prominent bristles of the male. In other 
particulars the female closely resembles the male. 

Two males and five females taken in marshy spots in the 
pine woods about Pacific Grove, Calif., July 13th to 22nd, 
1896. Numerous specimens of both sexes collected by 
Professor J. M. Aldrich at Vollmer, Idaho, Sept. 26, 1896, 


do not differ in any way from the Californian specimens. 


58. Campsicnemus hirtipes Loew. 


This is the only species of the genus I have been able to 
find in the Middle States. It occurs in marshes, often very 
late in the autumn. There is a lapsus in the legend of 
Loew’s figures in his plate VI,’ fig. 33. The antenna of 
the male of this species is erroneously assigned to C. 
claudicans, whereas the antenna of the male claudicans 
seems to be assigned to Azrtzfes. 


59. Campsicnemus Philoctetes, sp. nov. 
PLATE IV, Fics. 115-117. 


Male. Length 2.5 mm.; length of wing 3 mm. Palpi, face and lower 
portion of eyes covered with ochre-yellow pile. Eyes almost meeting just 
above the middle of the face. Antennz black, third joint of moderate size, 
somewhat pointed. Front dull steel-blue. Postocular cilia black above, pale 
yellow below. Thorax bronze black, shining, covered with brown dust 


1 Monogr. 2. 
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anteriorly; scutellum steel-blue; abdomen shining black with greenish reflec- 
tions; venter piceous. Pleurze above dusted with yellowish dust, below with 
a thin layer of white dust. Fore coxz and trochanters yellow, the former 
more or less infuscated proximally, with short yellowish hairs. Middle and 
hind coxe and trochanters black, dusted with white like the lower pleure. 
Legs yellow, the fore tarsi, knees of the hind legs and the hind tarsi from the 
tip of the first joint, black. Middle legs with the femur moderately, the tibia 
strongly incrassated. The latter is flattened, twisted and deeply excised at 
its distalend. From the hollow of the excision a pedunculated knob pro- 
jects forward when the leg is in the walking position. Middle femur ciliated 
on its lower side with rather feeble black bristles; the bristles on the middle 
tibia are arranged as follows: first, a series of feeble, blunt bristles on the 
lower (inner) surface, terminating beyond the middle with a few powerful 
bristles, and at the apex with several medium-sized bristles; second, a series of 
bristles, rapidly increasing in length, on the upper surface. Those which 
terminate this series are extremely long and powerful. Beyond the middle 
on the anterior surface of the tibia and proximal to the projecting knob there 
is a dense patch of short black spines. Middle metatarsus incrassated, mod- 
erately bent and terminating in a scoop-shaped projection. A row of regular 
and powerful bristles runs along its whole concave surface. Remaining tarsal 
joints plain. The middle legs are blackened from the patch of spines to the 
end of the tarsus, the transition from the yellow to the black on the tibia 
being very abrupt. Wings grayish hyaline. Their costal and posterior bord- 
ers are nearly parallel. There is a slight trace of infuscation in the little 
depression on the distal segment of the fourth vein. Halteres yellow. Teg- 
ulze brown with black cilia. 


Five male specimens taken at the following localities in 
Wyoming in July and September: Lusk, Little Wind 
River cafions, Hunter’s Creek, Jackson’s Lake. Also one 
male and four females from South Dakota, April 14, 1890, 
collected by J. M. Aldrich. The male of this species is 
very readily recognized by the projecting pedunculated 
knob on the remarkably incrassated middle tibie. 


60. Campsicnemus Cdipus, sp. nov. 
PLATE IV, Fic. 1174. 


Male. Length 2 mm.; length of wing 2.5 mm. Face very narrow, cov- 
ered with ochre-yellow dust. Antenne black, third joint small, pointed. 
Front shining black, with a bluish reflection. Postocular cilia black above, 
yellow below. Thorax, scutellum and abdomen shining black, the scutellum 
with bluish, the abdomen with bronze reflections. Pleuree black with pale 
dust. Coxe black, the fore pair yellowish towards their tips. Fore legs 
black, with the distal half of the femur and the basal half of the tibia yellow 
or piceous. Middle tibia and metatarsus incrassated, the former twisted, the 
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latter considerably curved and terminating in a pointed and somewhat sinuate 
projection. The whole leg is black except the distal half of the femur, which 
is yellow. Middle femur ciliated with weak bristles on its lower side; middle 
tibia with a row of blunt bristles on its under side passing distally into larger 
bristles of the ordinary type. There is a long patch of short black spines on 
the middle of the outer surface of the tibia and several bristles, smaller than 
those of C. Philoctetes. The bristles which run along the concave surface of 
the metatarsus are also weaker than the corresponding bristles in that spe- 
cies. Hind legs yellow, the bases of the femora, the knees, the tips of the 
tibiz and the tarsi from the tip of the first joint, blackened. Wings grayish 
hyaline, with a distinct small black spot on the concavity in the distal seg- 
ment of the fourth vein. Halteres and tegule yellow, the latter with black 
cilia. 

Female. Of about the same size as the male. The third antennal joint is 
distinctly shorter and more rounded at the tip. The middle tibiz and tarsi 
are plain and colored like the corresponding parts of the hind legs. In most 
of my specimens the portions of the legs which are yellow in the males are 
piceous in the females, but this may be due to poor preservation. 


Three males and seven females taken September 12, 
1895, in the damp meadows of the Two-gwo-te-ee Pass, 
Wyoming. 


61. Campsicnemus Thersites, sp. nov. 
PLATE IV, Fic. 118. 


Male. Length 1.5-2 mm.; length of wing 2-2.5 mm. Face very narrow, 
covered with ochre-yellow dust. Antennz black, third joint small, pointed. 
Front black with bluish reflections. Postocular cilia black above, whitish 
below. Thorax, scutellum and abdomen shining black, the scutellum with 
bluish, the abdomen with bronze-green reflections. Pleurze and cox green- 
ish black overlaid with white dust, fore pair of coxze in some specimens more 
piceous or yellowish. Legs yellow, knees, tarsi and tips of tibize black. In 
many specimens the bases of the femora are more or less infuscated. Middle 
tibize greatly incrassated, flattened anteroposteriorly, but not twisted, broad- 
est in the middle, deeply excised on the outer side of the distal half. 
This side bears two clusters of small black spines, one smaller cluster at 
the middle and a larger one in the excision below it, and a series of long 
robust black spines which increase in length from the base of the tibia to the 
excision. The lower surfaces of the middle tibia and femur bear series of 
weak cilia. These become longer and stouter towards the distal end of the 
tibia. Middle metatarsus thickened and bent in a complete semicircle. 
Proximally the thickening is greatest and bears on its upper surface a number 
of diverging, robust bristles; distally the joint ends in a strong, somewhat 
recurved projection. The upper and lower surfaces of the joint are fringed 
with weaker bristles. Remaining tarsal joints plain. Wings grayish hyaline, 
immaculate, with black veins. Halteres and tegule yellow, the latter with 
black cilia. 
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Female. Length ’2 mm.; length of wing 2.5 mm. The third antennal 
joint is distinctly shorter and blunter, but the face seems to be no broader 
than in the male. Middle legs plain, resembling the hind legs in spinulation. 
In my specimens the basal half of all the femora is black and the yellow on 
the other portions of the legs is more brownish. 

This species was taken in considerable numbers in the 
rank grass near water at the following localities in Wyo- 
ming during August and September, 1895: Natrona Co., 
Wind River Mts., Two-gwo-te-ee Pass. It was most com- 
mon in the last locality. 


62. Campsicnemus claudicans Loew. 


PLaTE IV, Fic. 113. 


Three males and three females collected by Professor 
J. M. Aldrich on Craig’s Mt., Idaho, agree very closely with 
Loew’s description of this species. His specimens were 
from Sitka, Alaska, but the mountain fauna of Idaho, Wyo- 
ming and Dakota undoubtedly comprises several boreal 
forms, so that the occurrence of C’. claudicans within the 
confines of the United States need not surprise us. The 
male of C’. claudicans resembles C’. Thersztes and C’. Philoc- 
tetes. It may be distinguished from the latter by the 
absence of the knob-shaped process and the longer series 
of short black spines on the middle tibia; from the former 
it differs in having the middle metatarsus nearly straight 
and terminating in a shorter point. It differs from both in 
having a distinct black spot on the distal segment of the 
fourth vein. 


Hydrophorus Fadlen. 


The species of Hydrophorus described by former writers 
and the five new forms here added probably represent only 
a small fragment of our species of this genus. In distin- 
guishing the species, which are by no means rich in plastic 
characters, | have relied mainly on the spinulation of the 
fore femur and tibia in the male, as the venation of the 
wings is very rigid and uniform and the antennez and face 
rarely offer available characters. I have excluded from the 
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dichotomic table //. alboflorens Walker and H. chrysologus 
Walker (described as species of Medeterus), although 
Osten Sacken believes that he has recognized the former. 
Walker’s 7. chrysologus appears to be only a variety of the 
female of his JZ. glaber. Osten Sacken includes Say’s 
Medeterus lateralis and M. punctipennis under Hydro- 
phorus, but their position here is extremely doubtful. The 
legs of the former species are described by Say as ‘‘ whit- 
ish,’’ those of the latter as ‘‘white,’’ neither of which terms 
will apply to the legs of any of the known species of Hydro- 
phorus, unless Say refers only to the white dust covering 
the legs. 


Ta veins of wine blackened) throughout... 22. cases. os 20-28 2 
eins more omless) yellow at the bases: ss saerecate sass: 8 
2. Wing with two conspicuous black spots. .............. 005 3 
Wine with, faint spots or immaculate... eseo seen soe 4 
3. Face of male covered with white dust.......... glaber WALKER. 
Face of male covered with yellow dust......... algens, sp. nov. 
A.) @hird antennal joint elongated. . 222.22 si... 5. cerutias LOEW. 
ehigdiantennalyjoint not elongated) 14 sensed ea eee 5 
Rae ines with) two) faint sray, Spotss) oat.) 4. aaeeee ce pirata LoOEw. 
Winespimomaculatey tat... ets eine WUE Ee (eH 0) Bi fe ai 6 
Geacerof male covered with white dust...--25 va. ce o-lelcce 7 
Face of male covered with yellow dust........... parvus LOEW. 
Aambnorax with) Cupreous) Vittce.). 7. siieiere seca eeieilare @stuum LOEW. 
gihtoraxevittatey rac. se calc setae Lenmar ate atte innotatus LOEW. 
8. Fore tibia ending in a blunt point....... philombrius WHEELER. 
Fore tibia truncated at the distal end................. .... 9 


g. Tip of fore tibia with a large erect black spine. 
eldoradensis, sp. nov. 
Miplon foretibia without /suchia spineysssaceese aes se sek eee Io 
10. Tip of fore tibia with a pair of small spines on the inner side 
agalma, sp. nov. 
Tip of fore tibia without a pair of spines.................. II 
11. Basal half of costa yellow; large species. ..Magdalene, sp. nov. 
Costa yellow only at extreme root; small species, sodalis, sp. nov. 


63. Hydrophorus algens, sp. nov. 
PLATE IV, Fic. 123. 


Male. Length 3.5 mm.; length of wing 4.5mm. _Palpi and face covered 
with thick brownish yellow dust. Antenne black, as broad as long, with 
rather prominent ventral projection; arista black. Front and occiput metallic 
green with golden reflections and covered with brown dust, very thick ante- 
riorly. Postocular cilia black above, yellow below. Thorax, scutellum and 
abdomen bronze black with greenish reflections, not very bright; humeral 
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region and a large area above the pleurz and before the wing covered with 
thick reddish brown dust. Pleurz, sides and venter of abdomen covered 
with frosty white or gray dust. Abdomen truncated posteriorly; hypopygial 
appendages black, thick, short and projecting. Coxze concolorous with the 
lower pleurze; fore and middle pairs with abundant yellow hairs on their fore 
faces. Legs blackish bronze green; tarsi black; all the pulvilli enlarged, 
flesh-colored; fore femora and tabiz covered with long yellowish hairs, the 
former rather slender for a male; ‘inner lower surface of fore femur with only 
six or seven graduated black spines on the proximal half. Denticular spines 
on the lower (inner) surface of the tibia short and distinct only on the distal 
half, fading away proximally; tip of the fore tibia without a tooth or projec- 
tion, but the hairs of the strigil near the tip are long and distinct. Wings 
gray, in some cases brownish or blackish towards the base along the second 
and third veins. Venation normal, veins black throughout. There is a con- 
spicuous round black spot near the middle of the distal segment of the fourth 
vein and another of about the same size covering the anterior half of the pos- 
terior cross-vein. Halteres yellow, knob distinctly infuscated. Tegulz 
brownish, with light yellow cilia. 

Female. Length 3.5 mm.; length of wing 4.5 mm. Coloration like that 
of the male. Spines on the fore femora shorter and less numerous than 
those of the male, spines on the fore tibia longer and more numerous, 
extending the whole length of the inner surface. 


Three males and one female collected in sweepings in 
the Two-gwo-te-ee Pass, Western Wyoming, September 12, 
1895. 

This species resembles the European H/. bzfunctatus 
Lehm. in having bimaculate wings. The female of the 
European species is described as la¢éking the femoral spines. 
H. algens may yet prove to be the same as Walker’s #7. 
chrysologus or his H. glaber. 


64. Hydrophorus parvus Loew. 
PLATE IV, FiG. 119. 


A male and female Hydrophorus taken by me in a marsh 
near Worcester, Mass., April 1, 1891, agree very closely 
with Loew’s description of this species. The abdomen of 
the male is about as long as the thorax, and truncated 
behind; the two anterior hypopygial appendages project 
downwards and backwards. The fore leg of the male is 
represented in fig. 119. The third and fourth veins are 
parallel as described by Loew, but their extreme tips diverge 
in joining the costa. There is a slight swelling at the 
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juncture of the first vein with the costa. The pulvilli are 
enlarged. The face of the female is scarcely wider than 
that of the male, narrowed above and covered with brown- 
ish ochraceous dust. The halteres are black in both sexes. 


65. Hydrophorus philombrius Wheeler. 


PLATE IV, Fics. 126 AND 127. 


This species was described’ from a male specimen taken 
in Wisconsin. Another male recently received from Jack- 
sonville, Texas (Nov. 20, 1895), enables me to add the fol- 
lowing to my former description : — 


Cheeks broad, flap-shaped, dependent, covered with gray dust. Fore 
femora with two rows of pointed black spines on the lower side; the upper 
row running the full length of the femur and consisting of short spines, the 
lower row consisting of four or five graduated spines near the base, the more 
distal ones being unusually long. Tip of fore tibia drawn out into a distinct 
blunt projection, the spines on which are rather small, like the other spines in 
the series on the lower surface of the fore tibia. The white pulvilli and 
empodia distinctly larger than they are in the male of H. agalma. Veins of 
the wings black nearly to their roots; costa somewhat thickened beyond the 
tip of the first vein, which ends near the middle of the wing. Hypopygial 
appendages projecting more than in other North American species; a slender 
anterior pair with rounded tips project forwards; the posterior appendages 
are short, thick and blunt and covered with short white hairs. 


f1. philombrius is readily distinguished from the other 
species by the four distinct metallic crimson vitte on the 
thorax, the unusually long spines on the base of the fore 
femur, the blunt elongation of the tip of the fore tibia, and 
the well developed and projecting hypopygial appendages. 


66. Hydrophorus eldoradensis, sp. nov. 
PLATE IV, Fic. 125. 


Male. Length 2.5-3 mm.; length of wing 4.5-5 mm. Proboscis and palpi 
fuscous. Face thickly covered with silvery white dust. Antenne of the 
usual form, black; arista short, black, with a pale tip. Front dull olive green 
or brown, covered with white dust, thickest along the orbits. Occiput bluish 
metallic green dusted with white. Cheeks broad, lobe-shaped, dependent, 
thickly covered with white dust. Body and legs metallic blue-green covered 
with a thick coating of snow-white dust. Disc of thorax cupreous, with a 


1Psyche, July, 1890, p. 378. 
(5) Sept. 21, 1899. 
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pair of dorsal vittee, one on either side of the single row of acrostichal bris- 
tles. These vittee, fused in some specimens to form a single vitta, fade away 
towards the middle of the thorax. In some lights the thorax has a mottled 
appearance owing to large spots of thinner dust which reveal the metallic 
green ground-color more distinctly. Abdomen flattened dorsoventrally and 
pointed. Hypopygium completely concealed in a median cleft of the fifth 
segment; the sternite of the fourth segment has its posterior edge bent into 
a V, the apex of which projects slightly and is directed forwards. All the 
segments of the abdomen covered with rather long snow-white hairs. Pleurz 
and coxz with white dust thicker than elsewhere on the body, the white 
hairs on the anterior and outer surfaces of the coxe very short and incon- 
spicuous. Legs rather slender, metallic blue-green, dusted with white. 
Tarsi black, all their claws and pulvilli enlarged, the latter white. Fore 
femur with two irregular rows of black spines on its lower anterior surface. 
These spines extend nearly the whole length of the femur. Fore tibia pro- 
vided with a regular row of long tooth-like spines, the first of which at the tip 
of the tibia is large and pointed and projecting at right angles to the long 
axis of the tibia; the remaining teeth in the series gradually decrease in 
length proximally and are inserted more obliquely. Wings hyaline. Veins 
dark brown or black, with light yellow bases. Costa yellow to half way 
between the tips of the first and second veins, becoming abruptly black at 
this point. Venation normal, except that the tip of the third vein is rather 
strongly bent downwards before reaching the costa. Halteres and tegule 
pale flesh-colored, the latter with white cilia. 


Female. Length 3.5-4 mm.; length of wing 4.5-5 mm. Same as the male 
in the coloration and in the spinulation of the fore femora and fore tibiz. 
The abdomen is broad and flat, the sternites of the fourth and fifth segments 
flattened and plain. 


Numerous specimens of both sexes from the following 
localities: Palo Alto, Calif., August 6, 1894 (Leland Stan- 
ford Jr. Univ.); Lusk, Wyo., July, 1895 (Univ. of Kansas 
Collection); Las Cruces, N. M., August 23rd; Magda- 
lena Mts., N. M., August, 1894 (A. W. Snow); Jackson- 
ville, Tex. (C. W. Johnson); Douglas Co., Kansas (A. W. 
Snow). I have taken this species in great numbers in 
Wyoming during August. The specimens from different 
localities vary in color, those from New Mexico having 
more silvery dust than Californian specimens. 


67. Hydrophorus agalma, sp. nov. 
PLATE IV, FiGs. 120 AND 121. 


Male. Length 4.5 mm.; length of wing 4 mm. Palpi and face thickly 
covered with silvery white dust, the former with white hairs, the latter dis- 
tinctly narrowed above. Antennz black, of the usual shape, first and sec- 
ond joints together longer than the third; base of arista rather thick, black 
apical half attenuated, white. Front opaque brown, more cupreous behind. 
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Cheeks very narrow. Postocular cilia above short and black, below long 
and abundant, silvery white. Thorax and scutellum metallic crimson, the 
former bordered with metallic green and bearing a pair of dark purple vitte, 
one on either side of the single row of very short acrostichal bristles. Lat- 
eral and humeral bristles very few, scattered. Abdomen somewhat longer 
than the thorax, gradually tapering, somewhat compressed dorsoventrally, 
metallic green, with cupreous reflections, covered with pale dust, so that it is 
distinctly less shining than the thorax. Hypopygium black, concealed; 
sternite of fourth abdominal segment with a deep notch in its posterior 
border. Pleurze, coxze and legs metallic green dusted with white; anterior 
surfaces of fore coxze with conspicuously long, silky white hairs. Fore femora 
thickened towards the base, gracefully attenuated towards the tip, bearing a 
series of about six blunt black spines on the lower anterior surface near the 
base. Fore tibiz with a pair of spines at the tip and a series of minute, 
thick-set tooth-like spines along the lower (inner) surface. Fifth joint of mid- 
dle tarsi dilated and flattened, as broad as long. Claws and pulvilli not so 
much enlarged as in many other species of Hydrophorus. Wings grayish 
hyaline, broader at the base than at the apex, owing toa distinct bulging of 
the costa as far as the tip of the first vein, which enters the costa at the mid- 
dle of the wing. Tip of third vein gradually bent down towards the fourth. 
Veins dark brown at their tips, bright honey yellow at the base, the costa 
being honey yellow to a point midway between the tips of the first and sec- 
ond veins. Halteres and tegulz yellow, the latter with white cilia. 


Female. Length 4mm.; length of wing 4mm. Like the male except in 
the following respects: Face covered with light yellow dust. Front covered 
with yellow dust except when seen from above; then it appears cupreous, 
passing into metallic green on the occiput. Abdomen more flattened, fourth 
sternite without a notch. White hairs on fore coxz much shorter. Fore 
femora with a row of short, pointed spines extending along its whole lower 
surface. Tooth-like spines on the lower surface of the fore tibia much longer 
and further apart than in the male. Fifth joint of middle tarsi not dilated. 


A male and female collected by Professor J. M. Aldrich 
at Battle Creek, Michigan, during July, 1897. 

The sexual differences in the armature of the fore legs 
are peculiar. It can hardly be doubted that the female rep- 
resents the more primitive condition, although she seems to 
have the more pronounced development of spines. 


68. Hydrophorus Magdalene, sp. nov. 
PLATE IV, Fic. 124. 


Male. Length 4 mm.; length of wing 5.5mm. Proboscis dull black, palpi 
brown. Face metallic green, lower two-thirds thickly covered with snow- 
white dust; upper third with a little ochre-yellow dust in a median depression 
and along the orbits. Amntennz black, of the usual size and shape; arista 
rather long. Front and occiput metallic golden green, the former thickly, the 
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latter more thinly covered with velvety brown dust. Cheeks long, lobe- 
shaped, dependent, covered with silvery white dust. Postocular cilia black 
above, white below. Thorax metallic green, obscurely vittate with cupreous, 
thickly covered with brown dust. Scutellum cupreous, more shining than 
the thorax. Abdomen but slightly compressed dorsoventrally, scarcely 
longer than the thorax, shining metallic green, with violet and cupreous 
reflections, segments with rather sparse white hairs. Hypopygium slightly 
projecting; posterior edge of fourth sternite rather prominent; appendages 
short, thick, brown, covered with short hairs. Venter, pleure and coxe 
metallic green, with a covering of grayish dust, which is so thick on the 
metapleurze and coxe that the metallic ground-color is completely hidden; 
fore coxz with white hairs on their anterior surfaces. Legs metallic cupreous 
green; tarsi black, with enlarged claws and dilated flesh-colored pulvilli. Fore 
femora with two irregular rows of black spines on their lower anterior sur- 
faces. Fore tibia with a row of black tooth-like spines, scarcely longer at 
the distal than at the proximal end, inserted obliquely throughout. Wings 
grayish hyaline. Venation normal; veins black, becoming honey yellow 
towards the base; costa becoming suddenly black before the middle of the 
distance between the tips of the first and second veins. Halteres and tegu- 
lee yellow, the latter with white cilia. 


Female. Length 4-4.5 mm.; length of wing 6 mm. Closely resembles 
the male both in coloration and in the spinulation of the fore femora and fore 
tibie. The sternites of the venter are flattened, the pulvilli not dilated. 


Two males and three females from Magdalena, N. Mex., 
collected by Mr. A. W. Snow. 


69. Hydrophorus sodalis, sp. nov. 
PLATE IV, Fic. 122. 


Male. Length 2.5 mm.; length of wing 3-3.5 mm. Proboscis and palpi 
black. Face of moderate width, with a median longitudinal depression 
above; lower two-thirds thickly covered with silvery white dust, upper third 
rather shining, except near the orbit, where it is obscured by a thin layer of 
yellowish dust. Antennz black, of the usual form. Front cupreous, appear- 
ing opaque in some lights. Postocular cilia black above, silvery white or 
light yellow and abundant below. Cheeks broad, lobe-like, dependent, cov- 
ered with white dust. Occiput, thorax, scutellum and abdomen cupreous or 
metallic green; the thorax subopaque with brownish dust, the abdomen not 
longer than the thorax, in some specimens distinctly shorter, rather thick, 
obliquely truncated behind. Hypopygium black, almost completely con- 
cealed; sternite of fourth segment projecting, its posterior edge V-shaped. 
Venter, sides of abdomen, pleurz and coxe thickly covered with white dust, 
so that the cupreous or metallic green ground-color is almost completely 
concealed; fore coxz with some yellowish, bristle-like hairs on their fore 
faces. Legs metallic green with cupreous reflections; tarsi black; pulvilli 
and empodia moderately enlarged. Fore femur with numerous black spines 
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on its lower anterior surface in one row, five to seven spines in the broader 
basal portion of the femur are considerably longer than the other spines, 
which are inserted in two or three irregular rows. Tooth-like black spines 
on the lower surface of the fore tibia well developed. Wings hyaline, anterior 
and posterior margins parallel. Venation normal, veins black, yellow at their 
roots, where the wing membrane, too, is suffused with yellow. Halteres and 
tegulz yellow, the former with slightly infuscated pedicels, the latter with 
white cilia. 


Female. Length 2.5-2.75 mm.; length of wing 3.5-4 mm. The dust on 
the lower two-thirds of the face is ochre-yellow, more whitish towards the 
orbits. The armature of the fore legs is like that of the male. 

The species was taken in considerable numbers about 
damp spots at the following localities in Wyoming during 
August and September: Lusk, Ft. Caspar, Natrona Co., 
Dubois, Hunter’s Creek, Black Rock Creek. 

It is certainly very closely related to Loew’s H. znnotatus 
from Sitka; Loew’s species, however, has the knob of the 
halteres blackened, black bristles on the upper half of the 
fore coxz, and the veins of the wing ‘‘ black up to the 
extreme root.’’ His description of the spines on the fore 
femur is not sufficiently explicit. 


Thinophilus Walker. 


Mik in his Dipterologische Untersuchungen’ attempts to 
establish a new genus, Schenophilus, on those species of 
Walker’s original genus, Thznophilus, which have a more 
apical arista, only two scutellar bristles, only four mesial 
dorsal bristles in either row, and the humeral bristles poorly 
developed. In 7hznophzlus, as redefined by Mik, the anten- 
nal arista is distinctly dorsal, there are four scutellar bristles, 
six mesial dorsal bristles in each row, and the humeral 
bristles are distinct. The American species that may be 
assigned to these genera have been little studied as yet. 
Only two forms are known to me, one described as 7hzno- 
philus pectinifer* Wheeler and the one here described as 
T. neglectus. They evidently belong to the same genus, 


1 Wien., 1878, p. 9. 
2Hntom. News, May, 1896, pp. 155 and 156. 
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although they differ considerably in size. Both have no 
acrostichal bristles, both have six mesial dorsal bristles in a 
row, and both have well developed humeral bristles, the 
transverse row of the latter, to which Mik has called atten- 
tion, being very distinct in fectenzfer. This species has four 
scutellar bristles, but zeg/ectus has only two. This import- 
ant character must be omitted from Mik’s characterization 
ot Schenophilus, if this species, as seems to me advisable, 
is to be placed in the genus Thznophilus. If this is done, 
the genus Schenophilus will appear to be established on 
rather insufficient characters. 


70. Thinophilus neglectus, sp. nov. 


Female, Length 2.75-3.5 mm.; length of wing 2.5-2.75 mm. Proboscis 
black, not very prominent, in some specimens much retracted. Palpi large, 
pale yellow, covered with silvery white dust. Ground-color of the broad face 
dark, but almost completely concealed by a thick layer of white dust. Anten- 
ne yellow, third joint rounded, reddish brown towards the tip and covered 
with pale pubescence; arista bare, distinctly dorsal, pale yellow. Front thickly 
overlaid with brownish yellow dust; on the occiput and cheeks the dust is 
gray. Postocular cilia black above, silvery white below, abundant. Thorax 
and scutellum opaque with a thick layer of dull brownish yellow dust. 
Acrostichal bristles absent, six mesial dorsal bristles in a row on either side; 
humeral bristles well developed, but not forming a conspicuous transverse 
row on either side. Scutellum with only two bristles. Abdomen with five 
visible segments, pale metallic green, thickly covered with silvery white dust 
and with short white hairs. Ovipositor blackish above, yellow below, ter- 
minating in a comb of ten small black teeth. Pleurze, coxze and bases of the 
femora silvery with white dust, the dark ground-color of these parts being 
almost completely hidden. Coxz infuscated, with yellow tips; fore coxze 
with numerous conspicuous white hairs on their anterior surfaces. There 
are similar hairs above the insertions of the fore coxz and on the anterior 
surfaces of the middle coxee. Legs yellow, rather short. Basal third to two- 
thirds of the femora more or less infuscated. In some specimens the bases of 
the hind tibize are also infuscated. Tips of the separate tarsal joints blackish, 
fourth and fifth joints entirely black, rather broad, with large pulvilli. Femora 
clothed with delicate white hairs and beset with a few black bristles near 
their tips. There are also short silvery white hairs on the tibiz and tarsi in 
addition to the usual black bristles. Wings rather opaque whitish or, in some 
specimens, more hyaline, yellowish towards the costa, with yellow veins. 
Some specimens have a distinct dark cloud on the posterior cross-vein and a 
similar cloud on the gently up-curved middle of the distal segment of the 
fourth vein. Tegulz and halteres light yellow. The cilia of the former are 
pale and extremely short. 
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Four specimens of this little species were received from 
Mr. C. W. Johnson. They were collected at Cape May, 
Ney. june 6, 189r- 


Plagioneurus Loew. 


71. Plagioneurus univittatus Loew. 


PLATE IV, Fic. 105. 


Williston in a brief note’ showed that Loew was mistaken 
in supposing the hypopygium of the male of this species to 
be disengaged. The only other generic character which 
Williston noted in his specimen is the slightly narrower face 
of the male. From a study of four male and four female 
specimens in my possession I am able to add the following 
details :— 


The third antennal joint is distinctly larger in the male; the white post- 
ocular cilia and the white hairs on the fore coxe and on the lower surfaces of all 
the femora are longer than they are in the female. The abdomen is laterally 
compressed, of about equal height throughout, and appears truncated at the 
end of the sixth segment because the small hypopygium is so completely 
withdrawn. In one specimen I can make out the following details: the 
sixth segment bears above on either side two macrochete, ventrally a tuft of 
flattened black bristles. What I take to be the lamellz of the hypopygium 
lie just below the tergum of the sixth segment. They are dusted with gray 
and covered with long radiating white hairs. The inner appendages are 
small and furnished on either side with three rather short black hooks. 


Plagioneurus univittatus is remarkable, first, because it is 
the only species of a strongly marked genus, and secondly, 
because it has an unusual geographical distribution. It 
occurs in Brazil and Cuba according to Loew, in San 
Domingo (Williston), Florida (C. W. Johnson)? and in 
the Middle States. I have taken it in Wisconsin and [lli- 
nois from the beginning of July to the end of August, in 
meadow-grass in company with AHygroceleuthus latipes, 
various species of Dolichopus, Pelastoneurus vagans, Scel- 
lus exustus, etc. This very wide distribution, together with 
the fact that only one species of this genus is known, 
would seem to indicate that Plagzoneurus univittatus is a 
very ancient relict member of the Dolichopodide. 


1 Dipterological Notes and Descriptions, p. 295. 
2 Proc. Acad. Nat. Sci., Phila., 1895, p. 320. 
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Neurigona /tondanz. 


Saucropus LOEW. 


1. Abdomen, at least near the base, with black or metallic fasciz 2 


A DCOMen without tasciceh nnn ree eet eae Jloridula, sp. nov. 
2. Thoracic dorsum, at least anteriorly, yellow................ 3 

Thoracic dorsum metallic green........................... 6 
2) bace prorluciney below ee hee ee eae eae signifera ALDRICH. 

Bacemotiprotsudins \below memes eee Hea ar tee ee 4 


4. Thorax with median black line and prescutellar spot. 
dimidiata LOEW. 


hhoraxiwithyprescutellarspot onlyees epee eee ee eee 5 
See Mietanotunminentitely blacks sei aan en carbontfer LoEw. 

Metanotum only infuscated above ...... Pe a ON eae rubella LOEW. 
6. Abdomen fasciate with vivid metallic green. ..superbiens LoEw. 

Abdomentiasciate with olacke see rene ea ee nnn came 7 


7. Abdomen black, venter and posterior edges of segments yellow. 
lienosa, sp. nov. 
Abdomen yellow, bases of segments black....... tenuis (LOEW.) 


. 


72. Neurigona floridula, sp. nov. 


Female. Length 4.5-5 mm.; length of wing 4.75-5 mm. Proboscis red- 
dish yellow with pale hairs. Palpi and face pale yellow thickly covered with 
silvery white dust, the latter of the usual width for the female, and with the 
portion below the transverse suture receding. Antennz yellow, third joint 
lacking in my specimens. Front and occiput black, thickly covered with 
silvery white dust. Postocular cilia silvery white. Eyes green. Thorax, 
scutellum and abdomen reddish yellow, covered with white dust, which is 
most abundant on the lateral portions of the thoracic dorsum and the pleurz. 
Prescutellar depression shallow. Scutellum with two median long bristles 
and two feeble lateral bristles. Abdomen covered with short black hairs. 
Pleurze with a black spot below the insertion of the wing. Coxz reddish yel- 
low, dusted with white like the pleuree. Anterior surfaces of fore coxze beset 
with short white hairs and with a few conspicuous black bristles near their 
proximal ends. Similar bristles occur in a corresponding position in the mid- 
dle coxze. Hind coxa witha single bristle on the lateral surface and a few 
bristles near the tip. Legs and metathoracic epimera light yellow, the former 
very slender and covered with small black hairs. Last joint of all the tarsi 
black. Fore tarsi twice as long as the fore tibize, middle tarsi nearly twice as 
long as the middle tibize, hind tarsi scarcely as long as the hind tibiz. Hind 
metatarsus distinctly shorter than the succeeding joint. Wings scarcely nar- 
rowed towards the base, distinctly yellowish, with yellow veins. Apical seg- 
ment of fourth vein ‘rather sharply bent upwards near its middle and ending 
rather close to the tip of the third vein. Posterior cross-vein about two and 
one-half times its length distant from the posterior margin measured along 
the distal segment of the fifth vein. Halteres and tegulz yellow, the latter 
with yellow cilia. 
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Two female specimens, one from Grant Falls, Maryland, 
taken May 18th (University of Kansas), and one from 
Dover, N. J., taken in June (Mr. C. W. Johnson). I have 
also taken a single female specimen during June, 1898, at. 
Riverside, Ill. 

The species resembles /V. rubella Loew, but lacks the 
black prescutellar spot and black abdominal fasciz of that 
species. 


73. WNeurigona superbiens Loew. 


This species appears to be the same as Dactylomyza grac- 
wlepes Aldrich.* This latter species, specimens of which I 
have received from Professor Aldrich and also collected on 
the bark of trees in the Chicago parks during June and 
July, is the same as some specimens taken by me at Wood’s 
Hole, Mass., some years ago, and labelled in my collection 
‘* Saucropus superbiens Loew.’’ The coloration of the abdo- 
men is very variable. Professor Aldrich may be justified 
in establishing a new genus, but the characters do not seem 
to me to be of sufficient value. Until our North American 
species of /Veurzgona are better known I propose to retain 
the species in the old genus. 


74. Neurigona lienosa, sp. nov. 


Female. Length 4.75 mm.; length of wing 3.75 mm. Proboscis yellow, 
palpi and face yellow covered with silvery white dust, the latter of the usual 
breadth for the female. Antennz yellow, the small third joint with a blunt 
point and covered with dark pubescence; arista distinctly pubescent. Front 
and occiput metallic green, thickly covered with white dust. Postocular cilia 
snow-white. Thorax dull metallic green, the ground-color almost hidden 
under a thick coating of brown dust. Dorsal bristles prominent along the 
anterior border of the thorax. Scutellum slightly brighter metallic green 
than the thorax, but also with a covering of dust. The scutellum bears two 
strong mesial and two weak lateral bristles. First abdominal segment dark 
brown, succeeding segments black dusted with white, posterior edges of 
second, third and fourth segments and venter yellow. Ovipositor yellow at 
the base, tip black with delicate hairs. Pleurze blackish metallic green, thickly 
covered with white dust. Metathoracic epimera dark brown. Coxe yellow, 


1Kans. Univ. Quarterly. Vol. Ii, No. 3, 1894, pp. 151-152. 
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fore and middle pairs with prominent black bristles on their anterior surfaces 
near their tips; hairs on the upper portions of the fore coxe delicate, pale. 
Hind coxa with a single black bristle on its outer surface. Legs pale yellow 
with black hairs. Tarsi infuscated towards their tips. Fore tarsi scarcely 
twice as long as the fore tibiz; middle tarsi one and one-third times as long 
as the middle tibiz; hind tarsi scarcely as long as the hind tibiz. Hind meta- 
tarsus distinctly shorter than the succeeding joint. Wings grayish hyaline 
with a yellowish tinge, broader in the middle, slightly narrowed towards the 
base. Distal segment of fourth vein moderately bent forward near its middle 
and ending not very close to the third vein. Distal segment of fifth vein 
nearly two and one-half times as long as the posterior cross-vein. Halteres 
and tegulze dark brown, the latter with pale cilia. 


A single specimen taken in sweepings in the pine-woods 
near Monterey, Calif., July 22, 1896. 

The species differs from the other described North 
American species in having very little yellow on the 
abdomen. 


75. Neurigona tenuis (Zoew.) 


PLATE IV, FIG. 105. 
Saucropus tenuis LOEW. 


Loew described this species from a female taken in the 
Middle States. I have seen two males which I believe 
belong here—one collected by Mr. C. W. Johnson at 
Pope’s Creek, Md., May 22, 1896, and another some- 
what larger specimen collected by Mr. A. W. Snow in the 
Magdalena Mts., N. Mex., during August, 1894. Apart 
from this difference in size and a few insignificant charac- 
ters, the two specimens resemble each other very closely. 


Male. Length 3.75-4.25 mm.; length of wing 3-4 mm. Proboscis and 
palpi yellow, the latter dusted with white. Face very narrow, linear, covered 
with glistening white dust. Antennz yellow, apex of third joint blunt, pubes- 
cent and infuscated. Postocular cilia above and below white. Front and 
thorax dull metallic green, thickly covered with white dust. Humeri in the 
eastern specimen yellow. Scutellum dull light metallic green, with white dust 
and yellow posterior border. Abdomen arched, compressed laterally; first 
segment yellow, slightly infuscated and with the bristles along its posterior 
edge rather prominent; second and third segments yellow, each with a large 
black dorsal triangle, fourth segment black edged with yellow. The third ~ 
and fourth segments have long pale hairs on the venter and there are similar 
hairs on the posterolateral edges of the fourth and fifth segments. Hypopyg- 
ium large, hood-shaped, protruding, sessile, black; basal portion opaque and 
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somewhat hairy, appendages more glabrous. On the lower (morphologically 
dorsal) surface is a small, pale, rounded projection bristling with pale hairs. 
Pleurze dark metallic green covered with white dust. In the eastern speci- 
men the space between the humerus and the insertion of the fore coxa and 
also much of the region above the middle coxa is yellow. In both specimens 
the metathoracic epimera are yellow. Coxe yellow; fore pair very long; hind 
pair with a large fuscous spot not very sharply outlined; hairs on fore coxze 
pale and inconspicuous. Legs very long and slender, pale yellow, slightly 
infuscated towards the tips of the tarsi. Middle femora with some prominent 
black bristles on their undersides near the base; in the corresponding region 
the hind femora are beset with a couple of stouter, longer yellow bristles. 
Fore tibia with a regular series of short hook-like spines along its lower sur- 
face. Fore tarsi slender, not quite as long as the fore tibize; first joint longer 
than the second to fifth taken together, on its inner surface with a regular 
series of small, curved, flattened spines; second and third joints plain, of about 
equal length, narrower than the first joint, fourth and fifth joints dilated, the 
former paler near the base and fringed with flattened black hairs, the latter 
entirely black, with shorter hairs. Wings somewhat narrowed towards their 
bases, yellowish gray, with brown veins. Fourth vein gently bent upwards 
near its middle, thence running parallel with the third vein and ending not 
very close to it in the costa. Posterior cross-vein about one-third the length 
of the distal segment of the fifth vein. Tegulz and halteres pale yellow, the 
former with rather long yellow cilia. 
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EXPLANATION OF PLATE I. 


Fig. 


1. Aygroceleuthus Aldrichit, sp. nov., é, antenna (mesial aspect). 
2 a x *s 8, middle leg. 
B CF se o 3, wing. 
4 Nn crenatus O.S., 8, antenna (mesial aspect). 
5. ““ consanguineus, sp. nov., ¢, HS ee 
6. ef se “ , wing. 
7 es eS 8, face. 
8. Polymedon castus, sp. nov., 2, face. 
9. Hercostomus procerus, sp. nov., 6, hypopygium. 
IO. ‘ ee ne é, wing. 
Il. < impudicus, 8 , hypopygium. 
12. a ‘i oe 8, wing. 
13. Re 2 oS 8, antenna (mesial aspect). 
14. FPelastoneurus neglectus,sp.nov., 2, “‘ ty vs 
15. a vagans LoEw., @, ‘“ “ a 
16. a: cyaneus, sp. nov., ¢, wing. 
7e Me sf es 8, hypopygium. 
18. «s Stan es é , fore tarsus. 
19. i pictipennis, ‘“‘ @, wing. 
20. e occidentalis, ‘<‘ é, hypopygium. 
21. es nigrescens, ‘“ @, wing. 
22. Paraclius propinguus, sp. nov., ¢, antenna (mesial aspect). 
23. * sf Se 8, wing. 


24. a sf 3 8, hypopygium. 
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EXPLANATION OF PLATE II. 


Pelastoneurus pictipennis, sp. nov., 6, hypopygium. 


oy . floridanus, y 3, MY 
oa NIG VeSCENS, Re 6, es 
as lugubris LOEW., 32, a 


Medeterus princeps, sp. nov., ¢, hypopygium. 


ce ce 
e¢ “e 
«e “ee 
a xerophilus, 
“é ee 


4¢ c¢ 


“ veles LOEW., 


ec ce 


Ca «ec 


Y vidUUus, Sp. NOV., 


iy aberrans, 
‘* appendiculatus, 
ce 


ce ce 


“ californiensts, 


ce «e 


rie MaUurus, 
“ aurovittatus, 


oe 


oe 
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(x 


ce 


6 , base of hind tarsus. 
é, wing. 

é , antenna. 

ie) F oe 

9, wing. 

6, hind tarsus. 

3} ce ce 


6, hypopygium. 

6, wing. 

3 , tip of hind tibia and base of tarsus. 
@, antenna. 

8, base of hind tarsus. 
3, hypopygium. 

$6, wing. 

3, hypopygium. 

4, wing. 

6, hypopygium. 

6 : (a9 


Thryplicus fraterculus \VHEELER, 6, hypopygium. 


oe Willistont 


ce 


Asyndetus syntormoides, sp. nov., 6, antenna (mesial aspect). 


ce ce 


C79 ce 


Porphyrops xtpheres, sp. nov., 6 , antenna. 


vi effilatus, 
(79 


“6 


“e 


ce 


Cag 
3, 
ie) ce ce ae 
> 
6, wing 
ce 
) b) 
fe) ims 
b] 
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Synarthrus 


ce 


66 


(as 


ce 


(a9 
stv ategus, 
ce 


«e 


6c 


ims 


aAffinis, sp. NOV, 
ce (a9 


cimeretuventvis LLOEW., 


EXPLANATION OF PLATE III. 
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9 , head, (lateral aspect). 
8, wing. 
6, base of hind tarsus. 

6 , antenna (mesial aspect). 


3, 


¢ (79 


6 , hind tarsus. 

é , middle femur. 
é , antenna (mesial aspect). 
Parasyntormon asellus, sp.nov., 6, antenna (mesial aspect). 


ce 


occidentalis ALDRICH, 


(a3 


lagotts, sp. 


hinnulus, 


(a9 


montivagum, 
emarginalum, 


¢ 


Nothosympycnus vegetus, sp. 


¢ 


nov., 


ce 


nodatus LOEW., 


(6 


ce 


ce 


ce 


fortunatus, sp. 


(a9 


«¢ 


Oreas, 


ce 


sobrinus, 


ee 
’ 


6, wing. 


6, fore tarsus. 
$, hypopygium. 


(<9 


«¢ 


6 , antenna (mesial aspect). 
ce 


ee 


, fore tarsus. 


a3 


, antenna (mesial aspect). 


(x9 


antenna. 


(a9 


wing. 
fore leg. 
antenna. 
wing. 


~ 


~ 


wing. 
antenna. 
fore leg. 
antenna. 
wing. 


wing. 
antenna. 


SBABBAROR®DSSS OS DB OF 41O OK 


middle leg. 


fore tarsus. 
middle tarsus. 
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PLATE IV. 


Fic. 92. Sympycnus marcidus, sp. nov., 6, hind tarsus. 
g ) ) 
93- 6 GG (73 g 4 wing. 
94. : i ii é, antenna. 
95 ay ce 6 e) (79 
) 
96. rs tineatusLoEW, ¢, “ 
97 «¢ ce ce (e) oe 
. mr }) 
98. Fi “ a 6, wing. 
99. Ce cuprinus, sp. nov., 6, antenna. 
Ioo ce ee “ce Qo a9 
° » 
tol. Sympycnus pugil, sp. nov., 4 , fore tarsus. 
102. ee nt as 8, middle tarsus. 
103. Zeuchophorus clavigerellus, sp. nov., 6, hind leg. 
3 Y} y b) > 
104. a “ ef 6, wing. 
105. Plagioneurus univittatus LOEW., ¢ , tip of abdomen. 
b) y 
106. Neurigona tenuis LOEW., 4 , fore tarsus. 
107. Campsicnemus hirtipes Lorw., 6, middle leg (posterior aspect). 
108. Me oy 4 é, antenna. 
109 ce oe (a9 2 oe 
. vy) 
IIo. Mo degener, sp. nov., 6, middle leg. 
TENT a ss sh é, antenna, 
I12 6 ims 6 (3 
GC ’ 
ThE ny claudicans LoEw., 4, middle leg (anterior aspect). 
3) ) ) 5S p 
114. i (Edipus, sp. nov., 6, “ ‘“ (posterior ‘ ). 
II5. i Philoctetes, ue Sanna ‘*“ (anterior sae) 3 
116 ce ce (¢ 3 ce ce (mesial ce ) 
. b) 
117. a im a 6, antenna. 
118. Bf Thersites, ue 6 , middle leg (anterior aspect). 
119. Hydrophorus parvus LOEw., 2, fore femur and tibia. 
120. +s agalma, sp. nov., Sane uo te es 
I 2 I “ce ce (6 2 ce ce ce (59 
Qo b] 
122. sodalis, oe Ona a Se Tees 
122% 6 aleens, img 6, ee 6 (a9 ce 
124. si Magdalene, oe Gi raters MMET od SS 
125. ‘« eldoradensis, us Sw oe cae Peal 
126. a philombrius \WHEELER, 4, ‘‘ SF ‘2 
TAF. ss a ss 6 , abdomen. 
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INTRODUCTION. 


THESE researches are based upon collections made in 
various parts of North America during the last few years. 
The paper.completes the account of all species of the Terri- 
colide families mentioned, on hand at the time of going to 
press. There remain to be worked up some new species of 
Diplocardia from Nebraska, received from Professor H. B. 
Ward, and some very interesting species of Benhamza and 
Ocnerodrilus, collected by Mr. Robert E. Snodgrass on the 
Galapagos Islands and on Clipperton Island. These speci- 
mens were received too late to be described in the present 


paper. 
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An account of the family of Enchytraeide, of which 
there are at least over fifty new species on the Pacific Coast, 
is now under way and it is expected will be finished during 
the coming year. 

The author is under great obligation to those who have 
contributed to his work by presenting specimens. Among 
those who have thus aided in making known our interesting 
and important fauna of Oligocheta are: Professor Albert 
Koebele of Honolulu, Hawaii; Professor C. H. Gilbert and 
Mr. R. C. McGregor of Stanford University; Dr. H. W. 
Harkness and Mr. Alexander Craw of San Francisco; 
Professor C. H. Tyler-Townsend of Las Cruces, New 
Mexico; Professor Frank Smith of Champaign, Illinois, 
and Messrs. Brimley Brothers of Raleigh, North Carolina. 


GEOSCOLECIDAL. 


Pontoscolex Schmarda. 


Pontoscolex corethrurus (/7. A/ci//er ) mexicanus, subsp. nov. 


PLATE V, Fics. 1-16; PLaTeE VI, Fics. 17-23; PLATE VII, Fics. 24-26, 35-37. 


Definition.—Length 95-110 mm. (those from Baja California 200 mm.); 
diameter 3-4 mm.; somites 145-212. Sete bifid, slightly ornamented; setz 
¢ and @ wider apart in II than they are in III and IV; setz c in II in line 
with d in III; sete @ in II more dorsal than sete d in III and IV. Penial 
setee with eight or nine pockets at apex. Prostomium present, but retract- 
ile; mouth at apex and terminal. Caudal zone 28-76 somites from tail-end, 
and 107-118 somites from the head. Clitellum in XV-1/4 XXIII. Tubercula 
pubertatis in XIX—XXII. Gizzard in VI. Sacculated intestine commences in 
XVII. Calciferous diverticles in VII, VIII, and IX. Spermathecal pores 
in the posterior part of VI, VII, VIII, but the main body of the spermathecze 
respectively in VII, VIII, IX. The spermathecal duct about five times longer 
than the pouch. Nephropores in line with setze c and d in all somites except 
III, where they are absent, and in II, where they are slightly more ventral 
thaninc. Hearts in XI and XII. One pair of testes in XII. One pair of 
sperm-funnels in XII. Ovaries in XIII; oviducts in XIV. One pair very 
long, dorsal sperm-sacs extending to the posterior part of the clitellum. 
Spermiducal pores in the anterior part of XXI. Septal formula:— 


III/1V, O, O, VI/VII, VII/VIII, VIII/TX, O, X/XI. 


No additional capillaries in the caudal zone. 
(1) December 14, 1899. 
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Habitat.—Mexico and Central America. 


This worm was found to be very common in the 
coast territory from the Cape Region in Baja California 
through Mexico, Guatemala, and Salvador in Central 
America. Specimens are represented from the following 
localities in Baja California: Todos Santos, Miraflores, 
San José del Cabo and all parts of the Cape Region. 
(Eisen 21.) Todos Santos is the most northern point 
where the species was found, and it is doubtful if it 
extends further north. It has not been found in Cali- 
fornia, U.S. A. In Mexico I have collected specimens in 
abundance at Mazatlan, San Blas, and Tepic. As the lat- 
ter place is over 4,000 feet above the sea, it will be seen 
that the species possesses a great vertical range. I do not 
think, however, that it occurs in localities subject to frosts. 
In Guatemala, Salvador and Honduras, the species extends 
from the Atlantic to the Pacific. The Cape Region speci- 
mens are all from the lowlands. They are larger than 
those from the mainland of Mexico and from Central 
America, but I have found no other distinguishing feature. 

The anatomical and histological description given below 
is based on specimens from Tepic, taken in the vicinity of 
the city. The Central American specimens were not suffi- 
ciently well preserved to warrant sectioning, and the Cape 
Region specimens appeared to me to be so similar, except 
in size, that no effort was made to study their finer anatomy. 


Characteristics.—The following points in the structure of 
Pontoscolex corethrurus subsp. mexicanus are either espe- 
cially characteristic of this form or they have not before 
been mentioned as belonging to Pontoscolex corethrurus by 
those who have previously studied the species. 

1. The septum III/IV is very wide and greatly thickened. 

2. Tubercula pubertatis are present in somites 
XIX-XXII. The glandular cells characteristic of these 
organs penetrate into the muscular layers of the body-wall. 

3. The spermathece open into the posterior parts of 
somites VI, VII, VIII, but the main pouches are in somites 
VII, VU, 1X. The spermathecal pores are thus preseptal. 
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4. Sete c and d in somite II are not in line with sete 
c and d in somites III, IV and following; but setz c in 
somite II are in line with sete d in III and IV, and setz d 
in IJ are more dorsal than sete d in the other somites. 

5. Sete cand d in somite II are somewhat larger than 
any other of the anterior sete. 

6. The spermathece are much longer than those figured 
by Perrier. The duct is about four and a half to five times 
the length of the pouch and about one-third its width. 

7. There are no extra blood capillaries in the caudal 
zone, such as those described by Horst in his account of 
Pontoscolex corethrurus. 

8. The male pore is on the anterior part of somite XXI 
and not in the intersegmental groove. Whether this is a 
constant feature I am unable to say. The pores are not 
visible from the exterior. 

g. There is a large prostomium which is generally 
found retracted in preserved specimens. 

10. The caudal zone is characterized by a large number 
of what seem to be sense-cells without terminal sense-hairs. 

tz. In the anterior part of the anterior somites the 
longitudinal muscular layer is separated from the trans- 
verse muscular layer by vacuoles traversed only by isolated 
strands of mixed muscular tissue. 


A finity.—After a consideration of the foregoing pecu- 
liarities in structure, the question naturally arises whether 
the form of Pontoscolex from Tepic and Baja California is a 
variety, a subspecies, a distinct species, or, perchance, 
identical with the Pontoscolex corethrurus described by a 
number of investigators. With our present knowledge of 
the anatomy of the type-specimens of P. corethrurus and 
of those specimens from other localities which have been 
referred to this species, this question cannot be satisfactorily 
answered without a re-examination of all the types. The 
descriptions given by the various investigators either differ 
considerably from each other in essential points, or they are 
insufficient to enable one to satisfactorily determine a speci- 
men. Dr. Rosa (1) has,-as is well known, endeavored to 
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harmonize all the conflicting statements and descriptions, 
and has expressed the opinion that all refer to one single 
species, which must then be known as Pontoscolex core- 
thrurus (Fr. Miller). Horst and Beddard, who are the only 
other investigators of this species, readily coincided with 
the views expressed by Rosa; and Beddard, in his large 
monograph on the Oligochzta, has joined the variously 
described species, Urocheta hystrix, U. dubia and Ponto- 
scolex corethrurus, under the one head, P. corethrurus. I 
do not concur with them in this arrangement, as my speci- 
mens differ from those described by Beddard in at least one 
very important point, namely, the location of the spermathe- 
cal pores. Beddard distinctly states (45) that ‘‘ the aper- 
ture is in each case placed quite close to the anterior margin 
of the segment.’’ Inanother place he states that the sperm- 
athacze are in segments VII, VIII and IX. It can only 
be understood from this that the pores are situated in the 
anterior parts of VII, VIII and IX, and near to the anterior 
margin of the respective segments. In my specimens from 
Mexico, the pores of the spermathece are preseptal, that 
is, they are situated in the posterior part of the somites, 
which character I think is of sufficient importance to be of 
specific value. If, after re-examination, the postseptal posi- 
tion of the spermathece in the species examined by Bed- 
dard, Rosa, and Horst proves to be constant, then there 
will remain no doubt as to the specific difference of my 
Mexican specimens. 

A re-examination of the various specimens described as 
Pontoscolex corethrurus is, therefore, highly desirable, and 
until this is made the question of the distribution of Ponto- 
scolex cannot be finally settled. There is every reason to 
believe that several additional species of Pontoscolex will 
soon be found. In his monograph on the Oligocheta, Bed- 
dard recognizes the following species: P. corethrurus (Fr. 
Miller), P. arentcola Schmarda and P. hawatzensis Bed- 
dard. To this number has recently been added another, 
P. Lilljeborgit (Eisen 19). The fact that we possess 
four distinct species of Pontoscolex argues very strongly 
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against the supposition that Urocheta hystrix, U. dubia and 
Pontoscolex corethrurus are one and the same species. 

Following will be given a detailed description of Ponto- 
scolex corethrurus subsp. mexicanus. 


EXTERNAL CHARACTERS. 


Szze.—(figs. 1-6.) The average length of the Tepic 
specimens is much less than that of the specimens from the 
Cape Region. The largest of them average 111 mm., the 
smallest 95 mm.; the width in front of the clitellum at the 
narrowest part is about 3mm. Specimens from the Cape 
Region measure 200 mm. in length, with a diameter of 4 
mm. The number of somites in the Tepic specimens 
ranges between 145 and 212. Figure 1 represents a spec- 
imen natural size, narcotized and preserved in alcohol. 
‘The specimen is not, however, as extended as when crawl- 
ing about during life. 


Sete.—The anterior sete are strictly paired and the 
dorsal sete are likewise paired till they reach somite XII, 
where they begin to separate a little, continuing about 
equidistantly in XII, XIII and XIV, and running only 
slightly deltoid. In XV they separate more, and in XVIII 
they are at the greatest distance apart, continuing to remain 
the same to about somite XLII. In or near this latter 
somite sete c continue in a straight line to the caudal zone, 
or for about 44 somites from the tail-end. From the caudal 
zone to the tail-end the arrangement of the setz is quin- 
cuncial, in the same manner as has so often been described 
and figured by various investigators. The difference in the 
size and location of the setz in somite II (figs. 3 and 4) has 
already been mentioned. 

There is a difference between the penial sete of my 
specimens (fig. 7) and those figured by Perrier. His fig- 
ure represents a penial seta with sixteen cup-shaped depres- 
sions, while the sete of my specimens have only eight or nine. 


Anterior Somites.—(figs. 2, 3, 4.) Although Horst (17) 
has shown that there exists a real prostomium extending 
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beyond somite I, Beddard (86) has nevertheless found it 
necessary to question the presence of this lobe. Thus we 
find in his definition of the species, ‘‘ prostomium absent.’’ 
My sections show conclusively that Horst is correct in 
his statement, and that a prostomium is really present, 
though it is of small size (supposing, of course, that my 
Mexican specimens do not differ in character from those 
of Horst, or that Beddard and Horst really examined the 
same species, of which I am not convinced). 

The prostomium is frequently retracted, and in specimens 
which have been directly immersed in alcohol it is probably 
always retracted to such an extent that it cannot be seen 
from the exterior. In figs. 2 and 3 the prostomium is shown 
as seen from the lateral and ventral sides; in fig. 4 it is 
seen retracted. This peculiarity probably accounts for the 
statements of various authors as to its presence or absence. 

The inner, anterior lips (fig. 9) of the prostomium are 
distinct and swollen, showing a bilobed apex. The entrance 
to the alimentary canal begins between the two lobes. 

Somite I is much wider dorsally than ventrally, as shown 
in fig. 9. The surface of the posterior part of somite I is 
sulcate in the direction of the long diameter of the body, 
and the whole of somite II is similarly sulcate and rugose 
(figs. 2-4). Somite II is much wider than somite III and 
slightly wider than the dorsal part of somite I. Somite II is 
the most anterior somite having setee. The anterior somites 
increase in width towards IX, and somites VI-IX are gen- 
erally much shorter and more prominently ringed than the 
others. Somites X to XIV are of almost the same size, and 
the middle ring of each of these somites projects much less 
than do those in the anterior somites. 


Clitellum.—(fig. 5.) The clitellum begins with somite 
XV and extends through one-fourth of XXII. It is well 
defined, especially with the beginning of the anterior part 
of somite XV. Anterior to this, the body is narrower than 
in somite XV and those following. 

Exteriorly viewed, the clitellum is saddle-shaped, but 
there is a continuous row of clitellar cells even on the 
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ventral side of the body. This ventral zone is quite narrow, 
gradually increasing in width towards the tubercula puber- 
tatis (fig. 5). 

Caudal Zone.—(fig. 1.) The location of the caudal 
zone varies considerably in different individuals, as may be 
seen from the following table of specimens taken at random 
from the collection from Tepic. The numerals indicate the 
number of somites from head to zone and from end of zone 
to end of tail, etc. 


From head to Caudal zone. From end of Total. 
caudal zone. caudal zone to 
end of tail. 

No. f. III 6 74 IQI 
No. 2. 108 5 76 189 
NOs 3: 118 6 71 195 
No. 4. III 5 54 170 
No. 5. 107 5 48 160 
No. 6. 113 5 44 162 
No. 7. 107 4 wanting 117 
No. 8. 118 8 74 212 
No. 9. 110 7 28 145 


As will be seen from the above table, the caudal zone 
generally consists of from five to seven somites, the number 
differing according to its location. The distance from the 
clitellum is more constant than the distance from the tail- 
end. The former varies from 107 to 118 somites, the latter 
varies from 28 (or none) to 74 somites. The two specimens 
with the very short tail may have had a portion broken off; 
still the variation is such as to clearly show that the distance 
to the tail-end is the least constant one. The structure of 
the caudal zone will be referred to later. 


Tubercula Pubertatis.—(figs. 19, 20.) The continuous 
elevated ridges constituting the tubercula pubertatis have 
already been referred to as occupying somites 4% XIX-— 
y% XXIII. They begin in the center of XIX and end in the 
center of somite XXIII. Cross-sections show that this ridge 
is a true tubercula pubertatis organ, being composed of the 
same kind of glandular cells as are found in other genera, 
such as Sparganophilus and Benhamia, and which have also 
been figured by Beddard, Benham and others. There is 
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a great similarity between the structure of these tubercles 
in the present species and those found in Sparganophilus. 
The glandular cells (fig. 20) are long and narrow, pear- 
shaped, or oblong and club-like, with round nuclei near the 
wide distal apex. Between them are also found other 
glandular clitellar cells, as well as a few hair-tipped sense- 
cells. The most interesting feature of these true tubercula 
pubertatis cells is that they extend through the two muscu- 
lar layers of the body-wall to the ccelomic epithelium, but 
do not penetrate into the ccelomic cavity (fig. 19). Similar 
cells are found in Diplocardia Koebelet. 

Beddard has shown that there are, as regards structure, 
two kinds of tubercula pubertatis. In one of these the 
glandular cells extend into the ccelom, as in Pericheta, 
while the other kind is associated with glands which do not 
extend into the ccelomic cavity, but which are confined to 
the epidermis. Beddard’s suggestion that this morpholog- 
ical distinction may not prove to be of very great importance 
is undoubtedly correct. In Pontoscolex we find that these 
glands are intermediate between the two extreme types. 
In a very few instances I have observed one or two of 
them penetrating the ccelomic epithelium, which makes 
the transition all the more complete, and proves what 
has already been suggested (Eisen 18), that in the ter- 
restrial Oligocheta the tubercula pubertatis are always of 
the same morphological nature, whether their exterior forms 
take the shape of ridges or papillz; also that the differences 
consist principally in the size of the glands and in the num- 
ber of sense-cells between them. In Pontoscolex these 
sense-cells are few and small; they are never found on the 
ridge of the papilla, but are confined to a narrow groove on 
either side, very much as in Sparganophilus. The tips of 
the sense-cells project through the cuticle; they are knob- 
like, appearing very much like minute pin-heads, and are 
about as long as the cuticle is deep (fig. 20). 

The tubercula pubertatis glands do not immediately join 
the clitellar glands. There is a narrow zone of narrow 
glandular cells which separates the tubercula pubertatis 
ridge from the regular clitellar cells (fig. 20). 
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Body-wall.—(figs. 11, 17, 20.) Ina longitudinal section 
of the body-wall we may readily observe how in the anterior 
somites the muscular layers are arranged in a characteristic 
manner. The general rule in Oligocheta is for the two 
muscular layers to be rather closely superposed, continuing 
in the same intimate relation throughout their length. In 
all the anterior somites of Pontoscolex the distance between 
these two muscular layers varies, even in various parts of 
the same somite. Thus,in the posterior part of one of these 
somites, beginning at the center, the two muscular layers 
are, as usual, placed one on the other, with no prominent 
space between. In the anterior part of the same somite the 
two layers are not so placed, there being large open spaces 
between them, separated only by narrow muscular strands 
(figs. 9,17). The most anterior somites are most differen- 
tiated in this respect, the posterior ones the least so, and 
between these two extremes there isa series of intermediate 
grades. Thus, in somites II to VI there are six small open- 
ings; in VII to IX, five openings; in X, four openings; in 
XI, three; in XII, two; and in XIII there is but one. It 
is not claimed that these numbers are always constant, but 
they were the same in the three specimens which I sec- 
tioned up longitudinally. In the posterior somites, begin- 
ning with XIV, the two muscular layers are as intimately 
superposed as in most other worms. 

We may also note another peculiarity of the epidermis, 
namely, the absence of unicellular glands in the anterior 
part of the somites lying furthest anteriorly. Even in the 
other somites it is found that the posterior part contains 
more unicellular glands or goblet cells than the anterior 
part (figs. 11,17). These glands are of two kind, judging 
from their staining qualities. In almost every longitudinal 
section there will be found one or two unicellular glands 
which stain reddish with such stains as toluidine or thionin; 
while all the other glands take a bluish stain. The position 
of the reddish staining glands appears to be quite constant 
in the posterior part of the somite. 
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Auditory Cells.—(figs. 98-111.) In a previous paper 
(Eisen 19) the auditory cells have already been described 
in detail. After these investigations were completed, how- 
ever, a few very young specimens of Pontoscolex from 
Tahiti were received through the courtesy of Mr. Alexander 
Craw. As the worms were alive when brought to me, 
opportunity was afforded for careful fixing, and the study 
of these specimens has enabled me to settle some points 
which were left in doubt in the former paper. Especial 
reference is made to the very minute structures found in 
every auditory cell, which the author described as nerve- 
endings or nerve-plates. This decision does not now appear 
to be correct, however. The new methods of fixing have 
made it possible to more clearly demonstrate their minute 
structure. 

In a former paper on the blood of Batrachoseps (Eisen 
21) the name archosome was suggested for the structure 
composed of centrosome and spheres, and in the following 
descriptions this term will be used to designate the struct- 
ures which were at first supposed to be nerve-plates. They 
are not situated on or at the surface of the cell, but in its 
interior, about half way between the nucleus and the cell- 
wall. The archosomes are of varying size: some are very 
small (possibly due to a state of shrinkage) and show no 
interior structure; others are comparatively large and are 
distinctly differentiated. The largest archosomes appéar 
as a flat disc, as large or larger than the nucleus of the 
cell. Between these two extremes there is a series of inter- 
mediate sizes and forms. But, small or large, the archo- 
somes always appear to be surrounded by a defining mem- 
brane which is very sharply defined in the largest of them. 
The archosomes, even in the small cells, are frequently 
unequal both in size and form (figs. 100, 101); more rarely 
they are of the same size (figs. 99, 109, 102, 106). . 

In each archosome there are nearly always two defin- 
able zones, one interior to the other. The outer of these 
zones, which is much the larger, I identify as the archo- 
plasm or centrosphere (Eisen 20). In this sphere there 
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may be seen one or more dark-staining dots, the centro- 
somes, surrounded by a more or less diffused zone or 
sphere,—the somosphere (Eisen 20). The latter is either 
star-like, as in fig. 106, or well defined and spherical, as in 
figs. 105 and 106. In some archosomes I have found two 
separate somospheres, each with one or more centrosomes. 
In fig. 107 one of the somospheres in @ is much larger than 
the other and contains two centrosomes connected by a 
dark band. In the specimens from Tahiti, I have never 
found a cell in which more than two archosomes could be 
identified with certainty. Their position in the cell is very 
constant, always below the nucleus, close to the central 
cylinder of cytoplasm, which projects from the nucleus 
downwards. In a specimen from Mexico, four or more 
archosomes (Eisen 19) were found in some ot the cells. 

The radiations which are frequently seen projecting from 
the archosome and which are, sometimes, as clearly defined 
as fibers are probably of strictly cytoplasmic nature and 
possess, perhaps, the function of supporting the archosome. 
As regards the other structures of these cells, I can add 
but little to the previous descriptions. The cytoplasmic 
agglomeration designated as otosome is easily fixed with cor- 
rosive sublimate or alcohol, but not so well with other fixa- 
tives. It cannot be demonstrated in every cell. The very 
fine plates supporting the cytoplasmic cap above the nucleus 
(fig. 98) are rarely satisfactorily stained except by the 
Benda iron-hamatoxylin method. 

Finally, mention must be made of a most peculiar form 
(fig. 100) of archosome which the author has observed 
only a few times. Its shape is that of a long sausage-like 
body of reticulated structure throughout, in which are seen 
several dark-staining granules, especially at the poles. Its 
location is always the same as that of the other archosomes, 
among which it appears to be an unusual or abnormal form. 
As regards earlier observations of the otosme, I find that Dr. 
Horst (17) distinctly but faintly outlines this body (fig. 37, 
Tab. IV,) but makes it appear as though connected with 
a tube running between the cell and the cuticle. He does 
HOmrereh toi im the text. 
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Caudal Zone.—(figs. 1, 21, 22.) The location of this 
zone has already been described. It has been generally 
known as the ‘‘ zone of growth,’’ almost ever since it was 
so called by Schmarda. The zone of growth was first 
referred to as such by Fritz Miller, and since his time 
every investigator who has had an opportunity to study 
this interesting genus has speculated upon the significance 
and purport of this unusual structure. Fritz Miller and 
Beddard are of the opinion that the zone of growth isa 
place where new segments originate and where they may 
be most readily renewed. Beddard assumes that this 
swollen zone will easily break, and that at this point rapid 
segmentation is possible. 

Horst (17) does not share Beddard’s opinion. He points 
out that the zone is characterized by a large number of 
capillaries and figures these vessels (Tab. IV, fig. 40), 
but suggests no special use for them in this region. Upon 
what feature of the zone Beddard founds his theory of 
regeneration is not quite evident. Out of many hundreds 
of specimens of Pontoscolex collected by the writer, only 
one was found in which the caudal zone forms the terminus 
of the body, and here it is evident that the tail-end has been 
lost. I do not find, however, that Pontoscolex is more easily 
torn than other worms, and cannot see how the above the- 
ory explains the formation of this extraordinary structure, 
as far as known, only once paralleled elsewhere. I have 
sectioned a number of these zones of growth but have yet 
to find a single cell in mitosis, though the specimens were 
young and undoubtedly growing. This certainly seems to 
indicate that if the caudal zone is a place for active growth, 
the activity is apparent only under certain conditions, as 
when the tail is being regenerated, as suggested by Bed- 
dard. But if regeneration of the tail of Pontoscolex is an 
occurrence so common that a special organ is required for 
the work, we should expect to find a large number of 
worms with broken tails, which is not the case. 

In regard to this zone, I can only say that the specimens 
examined by Dr. Horst differ materially from those I have 
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studied. While Dr. Horst has found an increased number 
of blood capillaries in the zone, I, on the contrary, find the 
zone to be remarkably free from blood-vessels in the epi- 
dermal layers. The long row of capillaries seen in Horst’s 
figure does not appear in my preparations, and there is 
certainly nothing easier to demonstrate in an Oligocheta 
than blood-vessels, large or small. 

The caudal zone is characterized by the very narrow 
segments of which it is composed. Any other portion of 
the worm of an equal length contains only about half as 
many segments as the zone itself. This further implies 
that the zone contains about twice as many septa and twice 
as many nerve-glanglia as any other portion of the body, 
and is therefore stronger and more sensitive than any 
other portion. 

The structure of the epidermis of the zone is quite inter- 
esting. Horst and Beddard have commented upon the 
absence of glandular goblet cells in the epidermis of the 
zone, and Beddard has used this as an argument in favor of 
his theory of regeneration and growth. MHorst (17) has 
pointed out that the absence of goblet cells and the presence 
of columnar epithelial cells makes a structure different from 
that which we would expect to find in a zone of growth, — 
such a one as is found in /Vazs, Chetogaster, Lumbriculus, 
etc.,—and that there is, in fact, no trace of any embryonic or 
primitive features in the zone. If to this is added the fact 
that the zone is most regular in the size and number of its 
somites, it appears as though very little remains to indicate 
that it is a zone of growth and regeneration. 

If the histological structure of the epithelium of a seg- 
ment of the zone is considered, it is found to consist of two 
distinct structures: one of these borders the intersegmental 
groove and is composed of uniform, large and regular sup- 
porting cells with large ovoid nuclei; the other occupies the 
larger portion of the epidermis and lines the outer convex 
part of the somite; it contains comparatively few support- 
ing cells, but has a large number of cells of a different 
nature. In fig. 21 I have endeavored to illustrate this; 
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2. gr. represents the part of the epithelium facing the inter- 
segmental groove, while ev indicates the convex part. The 
great majority of the cells are long and narrow, tapering 
from the cuticle. 

Figure 22 represents a single cell. Of these cells there 
are two different forms: one has a short nucleus in which is 
always seen a large central nucleolus; the nucleus of the 
other is longer and narrower, generally without any nucleo- 
lus. The cytoplasm of the two cells differs; it is agglomer- 
ated behind the nucleus in one, but is not so placed in the 
other. This cytoplasmic clot stains a brilliant red with thio- 
nin, just as do the nuclear chromosomes of the several cells. 
The structure of these cells points to a difference in func- 
tion also, and undoubtedly they serve a purpose other than 
that of supporting cells. I believe them to be some kind of 
sense-cells. The free distal ends are drawn out finely and 
are frequently seen penetrating the basal membrane separat- 
ing the epithelium from the muscular layers, finally losing 
themselves among the muscles and connective tissues. The 
cells cannot be organs of smell or taste, because they do 
not end in sense-hairs; but they are eminently adapted to 
function as organs of touch, and are probably especially sen- 
sitive to vibrations. Their free ends offer an unusually large 
surface to the exterior. The distal ends, which are very 
thin, project beyond the regular line of the epidermis 
and connect with nerve-fibres. Similar cells are found 
among the goblet and supporting cells of the epidermis of 
the general body-wall, but they are present there in small 
numbers. I also find such cells to be numerous in the 
cephalic lobe of many species, a proper location, the prosto- 
mium being principally an organ of touch. The decreased 
number of supporting cells, the narrowness of the somites, 
enabling twice the number of nerve-centers to be present 
in the same space, and the great number of ‘‘ touch cells”’ 
would, therefore, it seems to me, make the caudal zone 
especially sensitive to vibration or to touch, and increase 
its efficiency as an.organ of touch. 
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But what would be the advantage of such a zone? Undoubt- 
edly a greater sensitiveness at the point of the tail of the 
worm where it projects out of the mud or soil. Pontoscolex 
is mainly a mud worm, one species, Pontoscolex Lilljborgzz, 
being Limicolide in its habits. The species under discussion 
was found to be common in wet places,—along river banks, 
etc., where the mud was barely covered by water. 
The least movement of the ground causes the worms to 
retire rapidly down the burrows. Like all other aquatic 
Oligocheeta, the favorite position of Pontoscolex is with the 
tip of the tail extending above the mud, making the caudal 
zone its point of contact with the surface of the soil. 
It is evident that were this point especially sensitive it 
would be of great advantage to the worm, enabling it to 
quickly detect vibrations caused by the approach of birds or 
other enemies, and giving it time to retreat into the burrow. 

But I believe the caudal zone to possess also another 
function of no small importance. It is especially rich in 
muscular fibres (fig. 21), much more so than the somites 
adjoining the zone. Upon several occasions I have observed 
the caudal zone to bulge out and increase in width when 
the live worm was touched. This swelling up of a portion 
of its body would undoubtedly help the worm to retain its 
hold in the ground, and prevent its being easily pulled out. 


Protective Structures.—Other devices which enable this 
worm to retain its hold in the ground are the peculiar vacu- 
oles in the anterior somites and the corkscrew twist of the 
body. The former enables the worm to suddenly extend 
the muscular layers and to hug the soil closer. The cork- 
screw twist must serve the same purpose. 

The extensive distribution of Pontoscolex would indicate 
that it must be unusually well protected. To the protective 
organs just described we must also add the intratyphlosolar 
canals which enable the typhlosole to discharge into the 
intestine; these canals will be described later. To reca- 
pitulate, the organs and structures which are especially 
favorable to the survival and consequent distribution of 
Pontoscolex are as follows :— 
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t. The anterior vacuoles in the muscular layers of the 
body-wall, which enable the body to suddenly expand and to 
cling to the burrow. 

2. Thecaudal zone which partly serves the same purpose 
and which also enables the worm to quickly perceive the 
approach of enemies. 

3. The corkscrew-like twist of the posterior portion of 
the body, which enables the worm to more readily cling to 
the soil. 

4. The auditory cells in the epidermis. 

8, The intra-typhlosolar canals, which enable the typh- 
losole to evacuate itself into the intestine. 

6. The quincuncial arrangement of the posterior sete, 
enabling the worm to cling to the burrow with greater 
tenacity. 


Septa.—(fig. 9.) There are especially thickened septa. 
The one furthest anterior is found between somites III and 
IV, and therefore bounds the posterior surface of the 
very large suprapharyngeal gland. This septum is as thick 
as any of the posterior ones. No such septum is figured 
by Horst (17, fig. 33), and this further strengthens me in 
the belief that the specimens he studied belong to a differ- 
ent species from mine. The septa which should be separat- 
ing IV/V and V/VI are absent, but the following septa are 
greatly thickened. There is no septum between IX and 
X, a character which is possibly of generic importance. 


Spermathece.—(figs. 8, 11.) The spermathece of 
Pontoscolex corethrurus have more than once been wrongly 
located, and nowhere do I: find it explicitly stated where 
and how they are situated. The most important character 
of spermathece generally is the position of the pores. The 
pores may be either preseptal or postseptal, and the main 
body of the spermathece is situated either in the same somite 
as the pores, or in a somite anterior or posterior to the somite 
containing the pores. Beddard’s statement that the sper- 
mathece are found in somites VI, VII and VIII has already 
been referred to in this paper. Horst (17) in his latest 
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paper does not refer to the spermathecal pores, and in an 
earlier paper (7) he states that these pores are on the front 
margins of VI, VII and VIII, in front of the nephropores. 
If this is constant, then the species described by Perrier, 
Rosa, Horst and Beddard cannot be identical with my 
species, in which the spermathecal pores are situated in the 
posterior part of VI, VII and VIII, while the spermathecz 
themselves are in VII, VIII and IX. 


Suprapharyngeal Glands.—(fig. 9.) This very large 
mass of glands which discharges into the pharynx extends 
backwards to the posterior part of somite III, where it is 
bounded by the very thick septum separating III and IV. 
From this septum there radiate forward a number of muscu- 
lar strands which separate the lobes of the above glands, 
and which are, furthermore, attached posteriorly to the 
muscular walls of the pharynx. The glands are distinctly 
unicellular, each with its own duct, which in many instances 
can readily be followed to the pharynx. The discharge 
pockets (fig. 10) are globular, with very narrow ducts. 
The pharyngeal glands are developed only dorsally. There 
are no other septal glands. 


Calciferous Diverticles.—(figs. 23, 24, 25.) The three 
pairs of calciferous diverticles open separately into the 
intestine from the posterior part of their respective somites. 
Each diverticle opens independently of the others and on 
the dorsal part of the intestine. The histology of the 
diverticle has already been described in a general way by 
Perrier (5), more particularly the vascular part connected 
with these organs. I can add only a few details. 

The three pairs of calciferous diverticles are similar in 
their structure and secretions, the latter being composed of 
spherical lime-globules without any characteristic structure. 
The secreting cells are narrow and only one layer thick, 
with round or oblong nuclei slightly narrower than the cell 
is wide. The lime-globules vary considerably in size, the 
largest being of the same diameter as the larger nuclei of 
the secreting cells. No crystals were found. 


(2) December 15, 1899. 
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A cross-section of a calciferous diverticle shows it to be 
composed of layers and hexagonal chambers rather regu- 
larly arranged in rows. Between each chamber there is a 
tiny blood-sinus. ‘This blood-sinus surrounds the glands on 
all sides, but it is larger at certain points. On the exterior 
of the diverticle we find blood-vessels with distinct walls. 
On the dorsal side of the diverticle the blood-vessels are 
covered by chloragogen cells which are characterized by the 
manner of their attachment. Instead of being affixed by a 
single spur, they adhere to the vessels by means of several 
narrow projections (fig. 24). Each diverticle enters the 
intestine by a separate ciliated duct, the ciliation continuing 
some little distance into the diverticle (fig. 25, 1). The 
blood-vessel supplying the diverticle is directly connected 
with the large median, dorsal vessel, a section through this 
part showing the two vessels to be continuous and even and 
without valves. 

There is a continuous blood-sinus in the sacculated intes- 
tine in the clitellar somites, which varies greatly in thickness. 
The blood is never found crystalized, as, for instance, in 
Sparganophilus. 

In somites XVI and XVII the muscular layer of the 
intestine is considerably increased in thickness, and is 
about three times as wide as usual. The sacculated intes- 
tine commences in XVIII. The intestinal epithelium in 
somites XVI and XVII is strongly ciliated. 


Typhlosole.—(figs. 36 and 37.) This organ is large, 
being sometimes twice as long as the diameter of the intes- 
tine. It is twisted and folded, but always dorsal. ‘The 
blood-sinus occupying the center of the typhlosole is at 
certain intervals enlarged, forming globular or oval cham- 
bers. The epithelium of the typhlosole consists of rather 
short cells of the same nature as the cells of the intestine 
proper. The central blood-sinus in the typhlosole is con- 
fined by a distinct and nucleated membrane (fig. 36 4). 
The typhlosole consists of an enormously enlarged epithe- 
lial fold with a central blood-vessel, and is thus not a mere 
fold of the whole intestine, as for instance in A //olobophora, 
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where the center of the typhlosole is occupied by two rows 
of chloragogen cells. In our species of Pontoscolex the 
blood-vessel occupies the central part of the typhlosole, 
there being no trace of chloragogen cells. 

The biood-supply of the typhlosole is derived from the 
dorsal vessel in two different ways, alternating with each 
other in each somite. One of these methods of supplying 
the blood is by a median, perpendicular vessel which dips 
down from the dorsal median vessel into the typhlosole. 
This vessel is very short. Besides this perpendicular ves- 
sel, there are paired lateral vessels which start out sideways 
from the dorsal vessel and alternate with the perpendicular 
vessel (fig. 35). They connect more laterally with the 
blood-sinus of the typhlosole (fig. 36 a). 


L[ntra-typhlosolar Canals.—(fig. 36.) Throughout the 
length of the typhlosole there exist in the upper part of this 
organ a great number of internal ciliated canals enclosed by 
a muscular investment continuous with the circular muscular 
layer of the intestine. These canals, which are short, 
occupy the part of the typhlosole situated between the 
lateral and median vessels which supply the typhlosole with 
blood, as previcusly described. In transverse sections 
passing directly through, or in the immediate vicinity of, 
these vessels, no intratyphlosolar canals are cut through; 
but as we approach midway between these lateral and per- 
pendicular vessels cross-sections of these canals come into 
view. Generally there is but one canal, but there may be 
two or even three parallel canals, of which one is larger 
than the others. These intratyphlosolar canals originate in 
the interior of the typhlosole, follow this organ in a parallel 
line for some little distance, and then bend sufficiently to 
open out into the upper part of the intestine at its junction 
with the typhlosole (figs. 37, a, 6, c). There is no connec- 
tion between the canal and the ccelomic cavity. 

These canals are all of the same uniform structure,—a 
single row of cells with very large nuclei. The cells are 
ciliated along the lumen of the canal and resemble those of 
the sperm-duct. These canals probably serve as safety 
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valves, enabling the typhlosole to discharge superfluous 
blood into the intestine. The advantage of such canals is 
apparent in a typhlosole of such large dimensions as that of 
Pontoscolex. 


Chioragogen Cells.—(figs. 24, 26, 37.) The chloragogen 
cells of the dorsal vessel are of a different structure from 
those of the intestine. They lack the granules possessed 
by the latter and they stain less intensely with aniline stains, 
such as eosin. The chloragogen cells of the intestine are 
much longer on the dorsal side, gradually diminishing later- 
ally. The long dorsal cells are separated from each other 
by very narrow interstitial cells with narrow nuclei (fig. 37 
a). Further down the sides of the intestine no such inter- 
stitial cells are found. 

Corresponding to the long dorsal chloragogen cells we 
find similarly very long epithelial cells on the opposite and 
inner side of the intestine (fig. 36); they are, however, 
slightly shorter than the chloragogen cells. Laterally the 
epithelial cells narrow down in the same way as the chlora- 
-gogen cells on the opposite side of the blood-sinus. 


Vascular System.—The dorsal vessel is much enlarged, 
occupying about one-fifth of the body-cavity in somites XI 
to XVII, though even posterior to the latter segment it is of 
considerable size and of nearly the same thickness. The 
dorsal vessel is not strictly double, as for instance in Ponto- 
scolex hawatiensies Beddard, but it may be said to be rudi- 
mentary double. By this I mean that cross-sections show 
that in certain places, probably in the center of the somites, 
the vessel is divided through the center by an upright bar, 
which undoubtedly represents a diaphragm dividing the 
vessel longitudinally. After entering somite X the dorsal 
vessel narrows down. The supraintestinal vessel is enlarged 
in two or three somites, the enlargement beginning just in 
front of the sacculated intestine in XVII and extending for- 
ward as faras XII, at which point it becomes much narrower. 

There are two pairs of hearts in XI and XII, both con- 
nected with the supraintestinal vessel. There is considerable 
difficulty connected with the counting of the septa, owing 
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to their thinness and intricate folding, but it is certain that 
the last heart is found in the same somite as the sperm- 
funnel. 


Nephridia.—The nephridium is furnished with a cecal 
pouch, and is of large size. It is differentiated into two 
large wings at the junction of which is situated a bulbous 
spinxter (figs. 12-16). The upper part of this spinxter is 
ciliated. It consists of a number of closely packed, lamelle- 
like cells, with lamellated cytoplasm. The cecum leads 
into a short narrow duct which opens into a bulbous, gland- 
ular chamber. The glandular pouch is present in all 
nepridia posterior to the clitellum. The spur is long and 
unusually narrow. The windings are much smaller than in 
most other nephridia. There is a narrow ‘‘ bridge’’ without 
cilia. JI have not had the time to study out the course of the 
canals, but it appears to be more complicated than in Aer- 
ria, Argilophilus and Microscolex, in each of which genera 
I have followed them in detail. There are numerous blood- 
vessels both in the pouch and the folds, as well as in the 
spur; and owing to them and to the numerous muscles 
attaching the nephridia to the body-wall, the study of the 
ducts is difficult. The nephrostome is of large size, larger 
than I have seen in any other nephridium. In form and 
structure it resembles the drawing given by Perrier, but the 
funnel is always situated in the somite next anterior to the 
nephropore. The nephridium is readily dissected out 
entire. The most anterior nephridium has the form deline- 
ated by Perrier. I can find none of the funnels described 
by Beddard as belonging to this nephridium. The peculiar 
gland forming an appendix to the central part of the 
nephridium consists of several rows of very large bottle-like 
cells (fig. 126.) with a coarsely granulated secretion which 
is so dense as to hide the nucleus of the cell even in quite 
thin sections. This granular substance stains intensely 
blue with the methylen colors. The cells open into a wide, 
common lumen. The inner cells are surrounded by much 
smaller cells with distinct membranes, also containing a 
coarse granulation, which, however, stains but feebly. 


108 CALIFORNIA ACADEMY OF SCIENCES, [PRoc. 3D SER. 


Lymphocytes. — (igs. 110, (111) ))) he lymph) of) (ile 
cceelomic cavity contains numerous lymphocytes of various 
kinds, but principally amcebocytes. The lymph exuded 
from the irritated animals consists almost exclusively of 
amcebocytes and a few eosinophile cells. 

The amcebocytes are of different sizes and forms, some 
being perfectly round and showing no pseudopodia, while 
others show numerous examples of such ameeboid projec- 
tions. Between these two extremes there are numerous 
intermediate gradations. One of the most extreme forms 
is figured at G., fig. 110. The pseudopodia may be broad 
or pointed, many or few. The cytoplasm shows in places 
a branching or foaming structure (2) with concentrations 
of greater density in the longer arms. The archosome 
(Eisen 20) is more or less well defined and shows at least 
two concentrically arranged zones, one exterior to the 
other. The interior zone stains darker, and may, perhaps, 
be composed of centrosomes. The archosome is often 
surrounded by a denser granulated cytoplasm which is 
probably homologous with the granosphere. In double 
staining with eosin and methylen-blue, the archosome with 
the granosphere stains distinctly red, while the balance of 
the cell stains blue. The nucleus varies in shape and is 
either rounded and even, or polymorphous, as in leucocytes; 
but as there are intermediate forms, I conclude that all 
belong to the same class of lymphocytes. 


Fosinophiles.—These are found in limited number; they 
are smaller than the amcebocytes, round, globular, without 
any amoeboid projections, and their cytoplasm is composed 
of numerous intensely staining globules of erythrophile 
nature. The diameter of the eosinophile granules is about 
one-twentieth that of the cell itself. The nucleus of the 
eosinophile cell is much smaller than that of the amcebocyte. 


Microcytes.—(fig. 117.) This name is proposed for very 
minute, non-nucleated bodies occurring in large numbers in 
the lymph, scattered among the lymphocytes. These bodies 
are oval in shape, pointed at both ends, and of different 
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sizes. The largest of them are never longer than the short 
diameter of the nucleus of the lymphocyte, but they are 
generally very much smaller. The majority of microcytes 
show a central dark-staining point, while others are appar- 
ently homogeneous, with only a shaded center. These 
microcytes are scattered everywhere in the lymph and even 
among the tissues, and now and then are found even in 
the cytoplasm of the amcebocytes. The smallest. micro- 
cytes in some respects resemble bacteria, but the great 
variation in sizé precludes the possibility of their being 
such. It is possible that the microcytes are homologous 
with plasmocytes (Eisen 20). I believe they will be found 
to constitute regular elements of the lymph. 


OCNERODRILINE. 


GENERAL REMARKS. 


There can be no doubt, as Michaelsen has pointed out, 
that Beddard’s genus //yogenza is a true Ocnerodrilide, 
the only distinguishing character being the absence of pros- 
tates. The same character distinguishes the author’s genus 
Phenicodrilus, which, being later than Beddard’s genus, 
must be withdrawn. 

The prostates in Ocnerodrilus vary so much in size and 
development that it is difficult to determine when they are 
entirely absent.. In Phanzcodrilus tepicensis a trace of the 
prostate remains as an atrial chamber near the male pore. 
In the closely related species P. ¢aste there is no trace of 
this muscular part of the prostate. The former species thus 
stands intermediate between Ocnerodrilus and /lyogenia or 
Phenicodrilus taste. Pygmeodrilus has already been with- 
drawn by Michaelsen, but I prefer to retain both //yogenzu 
and Pygmeodrilus as subgenera, to which I have added five 
others, each subgenus being defined by several characters. 

Most of the African species belonging to group V seem 
to differ from all the other species in having the male pores 
approximated, a fact which is interesting to note in connec- 
tion with Michaelsen’s suggestion that the family of Eudril- 
inze has descended from Ocnerodrilide ancestors. 
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A perusal of the key shows that these subgenera are not 
all of the same value. Ocnerodrilus (sens. str.) differs 
from all others in its peculiar sperm-sacs and in the absence 
of spermathece. &nicmodrilus and Jlyogenia, on the con- 
trary, are more closely related. Mematogenia and Haplo- 
drilus are quite distinct and had best be considered as 
distinct genera. Vematogenza is especially remarkable on 
account of its nematocytes or thread-cells, structures found 
in no other oligocheta. 


Ocnerodrilus /zsez. 


Definition.—Small terrestrial or aquatic worms. Sete eight, paired. 
Clitellum includes the male pore in XVII. Pharyngeal and septal glands. A 
pair of intestinal diverticles in IX. With or without spermathecee. One or 
two pairs of testes. Ovaries in XIII. With or without racemose sperm-sacs. 
With or without prostates, which, when present, open with the sperm-ducts, 
or, when more than one pair, in the somite immediately behind. Prostate 
contains only one layer of cells. No penial setae. Two pairsof hearts. Lat- 
eral blood-vessels pass through the intestinal diverticles. Meganephridia 
paired, present also in the anterior somites, generally with ccelomic cell- 
mantle, sparsely traversed by blood-vessels. 


Kry TO THE SUBGENERA AND SPECIES OF Ocnerodrilus. 
Ocnerodrilus, Letodrilus, Pygma@odrilus, Ilyogenia, Enicmodrilus, Nemat- 
ogenia and Haplodrilus. 


1. Prostates present. Two pairs of testes. No racemose sperm-sacs. 
Small, simple sperm-sacs capping the testes. No spermathece. 


Ocnerodrilus Eisen, (sens. str.) 


I. occidentalis EISEN. 
2 occidentalis var. sinensis var. NOv. 
a occidentalis var. avrizon@ var. nov. 


Il. Prostates present. Two pairs of testes. Racemose sperm-sacs. No 
sperm-sacs capping the testes. Spermathecee in IX, without 
diverticles. 


E-nicmodrilus, subgen. nov. 


4. Sperm-ducts with a thick muscular investment near the pore. 
Spermathecze large and globular. Prostates of medium size. 
agricola EISEN. 

5. Sperm-ducts with a thick muscular investment near the pore. 
Spermathecze long, cylindrical. Prostates thin, below medium 

size. Sperm-sacs in IX very diminutive......... Ros@ EISEN. 
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6. 


Io. 


ate 


12. 


13 
14. 


15. 


16. 


Sperm-ducts with a thick muscular investment near the pore. 
Spermathecz medium, narrow, cylindrical. Sperm-sacs in IX 
large, exteriorly hardly lobed. Prostates thick. 

contractus EISEN. 

Sperm-ducts not thicker at the pore. No sete ad in XVII. 
One pair of very diminutive prostates. Spermathecze small, 
pear-shaped, without distinct stalk. Sperm-sacs in IX and XII. 
Septal glands in V the largest, those in VII and VIII very 
small. Margins of setee undulating.......... Flendriet EIsEn. 


Sperm-ducts no thicker at the pores. No sete ain XVII. One 
pair of medium size prostates. Spermathecz large, with short 
stalk. Racemose sperm-sacs in IX and XII. Septal glands in 
VI the longest. Margins of setze undulating. 

comondut, sp- nov. 

Sperm-ducts not thicker at the pores. No sete adin XVII. One 
pair of diminutive prostates. Spermathecz large, with dis- 
tinct stalk. Racemose sperm-sacs in IX and XII. Septal 
glands in VII the longest. Margins of setaze smooth. 

Santt xaviert, sp. nov. 

Sperm-ducts not thicker at the pore. No sete ad in XVII. 
One pair of prostates in XVII, and one pair in XVIII. Margins 
of setacundulatines® J..c cio: saewe cosecee ae limicola EISEN. 

Sperm-ducts not thicker at the pores. No sete ad in XVII. 
One pair of large prostates in XVII. Sete with even margin, 
but with a lunate cavity at apex. Spermathecze medium sized, 
constricted transversely at centre. Racemose sperm-sacs in IX 
eave LDA) Nie eee eyencenrenetete otc chats paraguayensis ROSA (40). 

Sperm-ducts not thicker at pores. No sete ab in XVII. Sete 
with even margin. One pair of small prostates. Racemose 
sperm-sacs in XII only. Septal glands in VI the largest. 

MeX1ICANUS, SP. NOV. 
mexicanus var. hawatiensis var. nov. 

Sperm-ducts not thicker at the pores. No sete ad in XVII. 
Setze with even margin. One pair of large prostates open on 
a very large pair of papilla. Racemose sperm-sacs in [X and 
XII. Septal glands in V the largest. Spermathecz stalked, 
sac large, globular, and as wide as two ordinary somites. 

tuberculatus, sp. nov. 

Sperm-ducts not thicker at the pores. No sete ad in XVII. 
Male papille large, surrounded by glandular protuberances pro- 
jecting beyond XVII. Prostates large, extending to XXX. 
Spermathecz stalked, the stalk with a slight local, lopsided 
bulging out of the lumen. Racemose sperm-sacs in IX and 
XG aS Lito sparaeratdls erstese Bs a Calwoodt MICHAELSEN (27). 


Sperm-ducts not thicker at the pores. Sete @ absent in XVII. 


Spermathecz as well as prostates are very large. 
Beddardi EIsEn. 
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17. Sperm-ducts not thicker at the pores. Sete 6 absent in XVII. 
Spermathecee and prostates are very minute. 
guatemale EISEN. 
18. Sperm-ducts not thickened at the pores. Setze 6 absent in XVII. 
Spermathecze minute. Prostates large......... sonore EISEN. 
III. No prostates. Spermathecz in IX, without diverticles. Racemose 
sperm-sacs. No sperm-sacs capping the testes. Two pairs of testes. 
Llyogenta Bepvarp, (57). 

19. No trace of the muscular part of the prostates remaining. 
taste (EISEN, 17). 
20. A trace of the muscular part of the prostates remains as a small 


atrial chamber at the male pore......... tepicensis (EISEN, 18). 
21. No trace of the prostates remains. Ovaries fused in the median 
JVTO KS eae eA eS eH or Ne AUS ESM ve eg UStee eI africana (BEDDARD, 57). 


IV. Prostates present. Two pairs of testes. Spermathecz in VIII, without 
diverticles. Sperm-sacs present in X, XI, XII, not racemose. 


Letodrilus, subgen. nov. 
22s Eisent BEDDARD (20). 
V.  Prostates present. Spermathecz in [X, with two or more diverticles. 
Racemose sperm-sacs. Male pores more or less approximated. Two 
pairs of testes. 


Pygmeodrilus MicHas.sen, (12), 
23. Male pores close to the median line. Sperm-ducts thickened 
near the pores. Spermathecez stalked, with 2 to 4 diverticles 
CSPEKG DENI POE Paey eaten SOI NUE VAL a a bucobensis (MICHAELSEN IT, 16). 
24. Male pores distant from median line. Sperm-ducts with a mus- 
cular, globular enlargement at the pore. Spermathecze with a 
row of diverticles at the base. 
guilimanensis (MICHAELSEN 12). 
25. Male pores close to the median line. One single median sperm- 
atheca in IX, with four diverticles. 
affinis (MICHAELSEN II, 16). 
26. Male pores not far from median line. One pair of spermathecze 
in IX, with three diverticles. 
bipunctatus MICHAELSEN (16). 
VI. Prostates present. Spermathecz in IX, without diverticles. Racemose 
sperm-sacs. No sperm-sacs capping the testes. Dorsal pores. One 
pair of testes. Rudimentary gizzards in VI and VII. 


Nematogenta, subgen. nov. 
27. lacuum BEDDARD (39). 
28. lacuum, var. panamaénsts var. nov. 
VII. Prostates present. Spermathecze in IX, without diverticles. No race- 
mose sperm-sacs. One pair of testes. Nogizzard. No dorsal pores. 


flaplodrilus, subgen. nov. 
29. Borellt ROSA (40). 
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Subgenus Ocnerodrilus Z7sen. 


Structure of Sperm-sacs.—The structure of the sperm- 
sacs in Ocnerodrzlus (sens. str.) 1s of considerable interest. 
In the author’s description of the type-species of the genus 
no mention is made of the sperm-sacs, nor indeed were they 
discovered at that time, an oversight explained by the fact 
that in O. occidentalzs the sperm-sacs do not project from 
the septa, but are mere small caps at the end of the testes. 
They are so small, even in fully adult specimens, that it is 
only in sections that they can be studied. The structure 
will be described under the species O. occidentalis, but I 
will here mention that it is identical with that of the sperm- 
sacs of the genus Pachydrzlus which I have lately had occa- 
sion to investigate (fig. 132.) 

Although always described as being void of sperm-sacs, 
Pachydrilus really possesses them. In this genus the sperm- 
sacs are also mere caps of the testes, the latter being multi- 
lobed, each lobe carrying its own sperm-sac. This charac- 
ter in Ocnerodrilus occidentalis—the lowest species in the 
genus—may be an ancestral character retained from its 
Pachydrilide ancestors. It is, however, hazardous to place 
too much importance on the structure of the sperm-sacs 
in a phylogenetic study of a genus, as even in closely 
related species they differ widely. Thus in O. Lvsenz 
the sperm-sacs are not racemose, while in the majority of 
other species these sacs are racemose and traversed by 
trabecule. In this instance, however, I think that the 
small cap-shaped sperm-sacs of O. occidentalzs and of Pachy- 
drilus point to a close phylogenetic relationship. Another 
Enchytreide character is found in the diverticles of the 
intestine, a character also seen in Eudrilide, which family 
Michaelsen (21, p. 18) claims has descended from Ocnero- 
drilide ancestors. 


Ocnerodrilus occidentalis Fzsen. 
PLATE XII, Fic. 123. 


Definition.—Size 15mm. Sete ad are present in somite XVII and situated 
ventrally to the male pore. No spermatheceze. No racemose sperm-sacs, but 
small sperm-sacs capping the testes. Two pairs of testes in X and XI. 
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Sperm-ducts are not enlarged near the pore. Ovipores in front of and some- 
what dorsal to sete 6. Septal glands of about equal size. Sacculated intes- 
tine in XII. Diverticles of the cesophagus are not divided into chambers. 
Prostates, one pair, very thick and large. 


Habitat.—The type is from Fresno, California. In the 
collection there are also a number of specimens from 
Durango, Mexico, collected by Mr. James Ainsa in the 
parks of the city, in January, 1899. 


It is interesting to note that the specimens from Durango 
resemble those from California rather than those from 
Arizona. 

My former description of this interesting species was 
based on dissections and not upon sections, and, therefore, 
some characteristics escaped observation. Having since 
sectioned specimens from the original locality as well as 
from Durango, a more detailed description can now be 
given. 

DETAILED DESCRIPTION. 

Sete.—The ventral sete in the clitellum are a little farther 
apart than the corresponding setz anterior and posterior to 
the clitellum, the distance a—é being a trifle greater than 
the distance c-d. This arrangement is more pronounced in 
the Durango specimens. 

Sexual Zone.—The specimens from Durango which had 
been placed directly in alcohol have in the centre of XVII 
a markedly depressed sexual zone, which encloses the two 
male papillae. This depression is much less pronounced in 
the specimens from Fresno. In the middle of the zone the 
two male papillez stand out boldly. The papillz are oblong- 
rounded, with a narrow wedge-shaped prolongation towards 
the median line. The main part of the papille is situated 
immediately dorsal to the ventral setaze ad, which are both 
present. 

Septal Glands.—The septal glands, in V to VIII, are all 
of about the same size. The species differs in this from the 
var. arizone, in which the posterior glands, in VIII, are 
much smaller than those anterior. The dorsal part of the 
suprapharyngeal glands is continuous with the dorsal part of 
the septal glands in V. 
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Septal formula :— 


Diverticles of the Intestine.—The diverticles are not 
divided by septa as in some of the other species, but possess 
interiorly only a few more or less projecting lobes. In this 
respect the species resembles the variety. 


Testes and Sperm-sacs.—As has been previously stated, 
there are really two pairs of testes in X and XI, each 
testis being directly connected with a minute, narrow 
sperm-sac which does not extend beyond the somite of 
the testes. The sperm-sacs project straight upwards and 
the testes are very thin, in cross-section only one or two 
cells thick. The sperm-sacs are simple and sac-like, cov- 
ered by peritoneum. They are nowhere connected with 
the septa, but appear to be simply extensions of the testes. 
There are no racemose sperm-sacs as in most of the other 
species. The sperm-funnels lie quite free behind the testes 
in X and XI and do not stand in direct communication with 
the sperm-sacs (figs. 123, 132). 


Ocnerodrilus occidentalis A7zsex, sinensis, var. nov. 


Definition.—Length 25-30 mm., width rt mm. Sete aé in somite XVII 
are both absent. Sperm-ducts are separated though surrounded by a com- 
mon muscular investment, their lumens remaining distinct till they reach the 
pore. The muscular investment is not thicker at or near the pore. The pros- 
tates are carried forwards (constant ?) as far as somite XIII, and show a slight 
bulbous enlargement at the pore. Clitellum, dorsally, XIII-XX; ventrally, 
XIV-XIX. Septal glands in V, VI and VII are of equal size; those in VIII 
are somewhat smaller. In other respects the variety resembles the species. 


flabitat.—Several specimens collected by Mr. Alexander 
Craw from pots containing plants brought from China. 
The variations from the type which characterize this variety 
are slight, but as the specimens come from China it seems 
best to describe them as a distinct variety. The most char- 
acteristic features, such as the absence of spermathecz and 
the peculiar sperm-sac caps which cover the testes, in con- 
nection with the absence of other sperm-sacs, show this 
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variety to be merely a form of Ocnerodrilus occidentalis. 
The septal glands in VII are larger than in the variety 
artzZone. 

Septal formula :— 


ae 


Ocnerodrilus occidentalis Eisen, arizone, var. nov. 
PLATE XII, Fics. 124-134. 


Definition.—Size 15-25 mm. Clitellum 1/3 XIII-1/2 XX. Sete ad in 
somite XVII both present. No spermathecz. Testes, two pairs in X and 
XI, directly capped by two small sac-like sperm-sacs in X and XI. No race- 
mose sperm-sacs. Sperm-ducts not greatly enlarged near the male pore, but 
with a slight swelling of the lumen. Prostate and sperm-ducts joining in the 
same pore between the longitudinal layer and the epithelium. Prostates 
small, not extending beyond the clitellum. Septal glands of unequal size, the 
posterior ones much smaller. Diverticles of the cesophagus not divided into 
chambers. Sacculated intestine in XII. 

Flabitat.—Pheenix, Arizona, near irrigation ditches. 
Obtained through the kindness of Mr. Geo. A. Treadweil, 
October 19, 1896. A number of specimens have since 
been received from the same locality, collected by Master 


Grant, in January, 1897. 


The variety differs but slightly from the species, but I 
believe the differences are worthy of being recorded, 
especially those concerning the size of the suprapharyngeal 
glands. 


Ocnerodrilus occidentalis. Ocnerodrilus occidentalis, 
var. nov. arizone. 


SEPTAL GLANDS. 


Of about the same size. The most Of different sizes. The posterior 
posterior pair of glands not smaller pair of glands is very much smaller 
than those anterior to it. than those anterior to it. 

PROSTATES. 


Long, extending backward through ‘Short, confined to the clitellar 
several somites behind clitellum. somites. 

Both species and variety differ from all other species of Ocnerodrilus in the 
absence of spermathecze and racemose sperm-sacs. 


ZooL.—Vol II.] EISEN—OLIGOCHETA. II¥ 
EXTERNAL CHARACTERS. 


Somztes.—They increase slightly in size towards XI; 
XII and XIII are smaller, and XIII is smaller than XII; 
XIV is larger and from it the clitellar somites slightly 
increase in size towards XIX; XX is smaller. 


The prostomzum slightly divides somite I. It is furnished 
with a deep transverse groove in line with the upper margin 
of somite I. 


The clzte/lum extends from the anterior 1/3 XIIJ-1/2 XX. 
It is equally developed on dorsal and ventral sides. 


Male pores are situated on two small round papille in 
XVII, not connected by any special zone. In each papilla 
is seen a sac-like lumen, into which open the sperm-duct 
and the prostate, which thus unite but do not fuse just 
before reaching the exterior. Both sete a and 0 are pres- 
ent at the male papilla, sete a being situated on the side of 
the papilla. 

INTERNAL CHARACTERS. 


Genital Zone.—There are no tubercula pubertatis like 
those found in Lumbricidz; but I find in the posterior part 
of somite XV and in the anterior part of XVII, as well as 
in XVIII, a zonein which the glandular cells of the clitellum 
are absent. Instead of these we find here a continuous 
row (in longitudinal sections) of very short and broad 
epithelial cells, characterized by having their frayed distal 
ends terminating ina number of long and pointed processes. 
Some of them project beyond the muscular layers and can 
even be followed to a point where I think they connect with 
the ventral ganglion. 

The long tubular glands of the clitellum end at the begin- 
ning of the genital zone, though the long narrow ducts of 
many of these cells are seen to bend inwardly and pass 
through the zone. The zone possesses a stratum of longi- 
tudinally arranged glands running parallel to the body-wall, 
in somewhat the same manner as the spermathecal sete- 
glands of Dzplocardia Udet. None of these glands open 
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into a special chamber, as in the last mentioned species; but 
probably all open into the clitellar region outside of the zone. 

There is an abundance of capillaries in the zone, and I 
have no doubt but that the zone is of sexual importance. 
Its structure reminds us in some respects of tubercula 
pubertatis, though there is an absence of true tubercula 
pubertatis glands. I could not find any regular sense-cells, 
though these occur in bunches in the epidermis of other 
somites. 


Septal Glands.—There are four pairs of septal glands in 
somites V, VI, VII and VIII, the dorsal parts of which 
gradually diminish in size posteriorly. The dorsal part of 
each gland is much the largest, being broad and square in 
longitudinal section, while the ventral part is narrow and 
elongated. The glands in V, VI and VII are developed 
dorsally and ventrally, but the one in VIII is developed only 
on the ventral side of the intestine. These glands are only 
about one-fourth as large as the corresponding part of any 
of the anterior glands. The ventral parts of the anterior 
glands are of about equal size. 

The pharynx is sac-like and in the form of a single dorsal 
pocket. 

The wsophagus is narrow and straight and enters directly 
into the tubular intestine, which is also straight and only 
slightly widens between the septa. The diverticles of the 
intestine originate in the posterior part of IX. They are 
swollen and the part connecting with the intestine is very 
broad. The widest part of each diverticle is wider than the 
intestine in that somite. The folds in the walls of the 
diverticles are quite simple and resemble those of the intes- 
tine. Each diverticle has but one cavity, there being no 
separate chambers as in Ocnerodrilus Beddardi and in O. 
taste. 

| Septa.—Beginning with septum V/VI the ventral parts 
of the septa are a trifle thicker than the dorsal parts. 
The first considerably thickened septum is VI/VIII; X/XI 
is the thickest. None of the septa are thickened close to 
the body-wall or near the intestine. 


Zoou.—VOtL. II.] EISEN—OLIGOCHATA. I19g 


ong formula :— 


Testes.—The testes are slender and short, and connect 
directly with the minute, sac-like sperm-sacs, which are 
only slightly wider than the testes. Each testes has a cen- 
tral core of connective tissue, or muscular strands project- 
ing from the septum, which I once mistook for a duct. 


Sperm-ducts and Prostates.—The ducts join in the ante- 
rior part of the clitellum, but their lumens do not fuse until 
reaching the anterior third of XVII. After fusing, the 
ducts are slightly widened and increase gradually but very 
slightly in size until the body-wall is reached, where quite 
a little swelling is seen at the point of junction with the 
ducts. The sperm-duct joins the prostate before the two 
have fully penetrated the wall of the papilla. The pros- 
tates do not extend beyond the clitellum. The prostate 
cells are of two kinds: those most numerous are composed 
of glandular cells with very fine granulations taking the 
eosin stain; the others, which are fewer in number, consist 
of thin, rather irregular supporting cells, extending from 
the peritoneum to the lumen. The latter are probably the 
phylogenetic ancestors of the inner layer of cells which is char- 
acteristic of the prostate of the higher Terricole (fig. 133). 


Ovisacs.—The oviducts are long and slender, opening in 
front of setz ab. There are two small ovisacs in line 
between the oviductal funnels projecting into somite XIV. 


Subgenus Enicmodrilus, subgen. nov. 


The various species of the subgenus Hvicmodrilus may be arranged as 
follows:— 


I. Sperm-ducts with a thick muscular investment near the pores. 
O. agricola EISEN. 
O. Rose EISEN. 
O. contractus EISEN. 
I’ Sperm-ducts without thick muscular investment near the pores. 
Il. Sete ad wanting in XVII. 
a. Sperm-sacs only in XII. O. mexicanus, sp. nov. 
(3) Deceniber 16, 1899. 
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a’. Sperm-sacs in IX and XII. 
6. Margins of setze undulating. No tubercle at male 


pore. 
One pair of prostates. O. Hendriet E1IsENn. 
O. comondut, sp. nov. 
Two pairs of prostates. _O. limicola EISEN. 
6’. Sete with even margins, but with a lunate cavity at 
apex. O. paraguayensis ROSA. 
6’’. Setee with even margins. Male pores on large tuber- 
cles. O. tuberculatus, sp. nov. 


6’’’. Setee with even margins. Sexual zone sunk. 
O. santi xavier, sp. nov. 


II’ Setee a absent in XVII. O. Beddardi EIsen. 
II’’ Sete 6 absent in XVII. 
Prostate minute. O. guatemal@ EISEN. 
Prostate large. . O. sonor@ EISEN. 


Ocnerodrilus (Enicmodrilus) santi xavieri, sp. nov. 


Dejfinition.—Length 35-40 mm., width 14 mm. Somites about 80. Pro- 
stomium divides somite I about one-half. Somite I about twice as wide as 
somite II. Sete paired, ventral and dorso-lateral, with smooth margins. 
No sete a in XVII. Clitellum saddle-shaped, XIV-% XIX. Somite IX 
only a little wider than any other near somite. Sexual zone sunk below the 
general surface of the body. Male pores on two, hardly elevated, papillz, 
in line with setee.ab, rounded. The two anterior septal glands of about equal 
length and thickness; the third pair, in VII, is longer, but narrower; the 
fourth pair is much the shortest, or about half as short as the third pair. 
Spermathece large, with distinct duct and a pouch with undulating outline. 
Two pairs of testes and sperm-funnels. A pair of anteseptal, racemose 
sperm-sacs in IX, and a postseptal, racemose pair, in XI. Sperm-ducts, not 
thickened near the pores, opening in the same pores as the prostates. The 
prostates are hardly wider than the sperm-ducts, straight, and not extending 
beyond the centre of XVIII. No dorsal pores. Meganephridia thickly 
covered with capillaries; a large coelomic mantle. 


Flabitat.—This is the most common earthworm and the 
only Ocnerodrilide found in Baja California in the vicinity 
of Loreto and San Xavier. It occurs there in the moist soil 
in every garden and along every irrigation ditch. Collected 
June 22, 1899. 


Characteristics.—Most of the species of the subgenus 
FE-nicmodrilus are closely related and only the nicest 
distinctions serve to distinguish them. O. santz xavier¢ 
differs from O. Hendried in its spermathece, which are 
much larger, being furnished with a comparatively long, 
muscular stalk, which is almost wanting in the latter species. 
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From O. guatemale the species is distinguished by the 
absence of sete a@ in XVII. O. mexicanus has no sperm- 
sacs in IX. The diverticles of the intestine are large and 
subdivided into longitudinal chambers. 

Septal formula :— 


iy Wi Vi Vel Vl, Vil VILL, Wile, IX. SO: 


The sferm-sacs in IX project from the body-wall near 
the septum IX/X. 


No ovzsacs are present. 


Ocnerodrilus santt xaviert, spermatheca and prostate. 
Ocnerodrilus (Enicmodrilus) comondui, sp. nov. 


Definition.—Length about 60 mm., width 134 mm. Somites 80 to go. 
Prostomium divides somite I about one-third. Somite I wider than II or 
III. Sete paired, with undulating margins and five to six direct, transverse 
lines. No setz a6in XVII. Clitellum saddle-shaped, in XIV-XIX. Somite 
XIX not wider than the other somites. Sexual zone not sunk, except a trifle 
between the papillze. Male pores hardly elevated, round, in line with setz ad. 
Septal glands in VII and VIII of about equal width, those in VI the longest, 
those in VII a little longer than in VIII. Spermathece large, broad and with 
distinct stalk; the pouch with undulating margins. Two pairs of testes and 
sperm-funnels. Racemose sperm-sacs in IX and XII; the former preseptal, 
the latter postseptal. Sperm-ducts not thickened at the pores; prostates 
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greatly varying in size. In some specimens the glandular part is only knob- 
like, while in others it is much longer and folded, but does not extend 
beyond somite XIX. Meganephridia very large, as wide as the somites, 
the posterior ones with ccelomic mantle. 

Habitat.—This species is abundant in the valley of 
Comondut in the central part of Baja California, Mexico. 
It is the only Ocnerodrilide found there in the irrigation 
ditches and in wet soil generally. Collected June 25, 1899. 

Characteristics.—The absence of sete aé in XVII and 
the undulating margins of the sete bring O. comonduz near 
to O. Hendriez, from which it differs in having the sperm- 
sacs in somite IX strongly racemose, and in the form of the 
spermathece and the sizes of the respective septal glands. 

The difference between O. comonduz and O. santi xavieri 
is in the undulating margins of the former and in the nephri- 
dia, which are relatively larger than those in the latter 
form, as may be seen by examining the specimens exte- 
riorly. It is also a larger and especially a thicker worm. 

The septal formula, differing from that of O. santz 
xavierz, is as follows: — 


X/ Xie XAT, XI XT. 

Sperm-sacs.—The racemose sperm-sacs in IX do not 
project from the septum forwards, but spring from the body- 
wall a little in front of the septum on the dorsal side of the 
body. This is also the case in Ocnerodrilus sant xavierz, 
and perhaps in other species. 


The sperm-ducts open in the same pore as the prostates, 
but do not enter them. 


The frostates vary more in size than in any other species so 
far known. In some specimens the glandular part consists 
merely of a knob-like body, while in others the glandular 
part is several times as long as the muscular part and 
extends through somites XVII and XVIII. But as I could 
see no other differences, both these forms are for the pres- 
ent referred to one species. 


No ovzsacs are present. 
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Ocnerodrilus (Enicmodrilus) limicola zsen. 


Ocnerodrilus limicola E1sENn, Proc. Cal. Acad. Sci., 2d Ser., Vol. III, 1893, 
p. 254. 
Sete.—As Beddard has expressed doubt as to the exist- 
ence of setze ab in somite XVII, I have re-examined the 
type and find these sete to be really absent. 


Ocnerodrilus (Enicmodrilus) mexicanus, sp. nov. 
PLATE XIV, Fic. 159. 


Definition.—Length 45 mm., width 1 mm. No specialized genital zone. 
The prostates and sperm-ducts open on a pair of small papille in XVII, 
in line with setee ab. Setz ab in XVII are absent. Setze strictly paired and 
smooth. Clitellum complete. Spermathecze, one pair in IX, small, with 
warty and wavey apex and without diverticle. Sperm-sacs in XII, large and 
racemose. Sperm-tanks in X and XI. No racemose sperm-sacs in IX. 
Testes in X and XI. One pair of prostates in XVII confined to one somite; 
they are small and slender, the glandular part hardly thicker than the muscular 
part. The sperm-ducts open in the same pore as the prostates. The sperm- 
ducts are slender and not enlarged at the vicinity of the pores. Septal glands 
in V to VIII; the glands in VI are the largest; those in VIII the smallest. 
Sacculated intestine commences in XII. The diverticles of the intestine are 
long, extending through the whole somite. The nephridia are all furnished 
with a ccelomic mantle; they are larger from somite XIII posteriorly. The 
coelomic mantle consists of two large flat folds overlapping each other in such 
a way as to appear as one single square mantle occupying the whole width of 
the somite. 


Habitat.—Mazatlan, Mexico, in garden soil. 


This species belongs to the group in which the lower part 
of the sperm-ducts is not enlarged. It differs from O. 
Hlendriez in having the septal gland in VI by far the largest, 
and in the absence of racemose sperm-sacs in IX. It differs 
from O. limicola in having a larger gland in VIII and only 
one pair of prostates. 


Ocnerodrilus (Enicmodrilus) mexicanus /7sen, 
hawaiiensis, var. nov. 


PLATE XIV, FIGs. 170, 171. 


Definition.—Characters similar to those of the species except in the follow- 
ing: The sperm-sacs in XII are very large, filling the whole ccelom, but they 
are only very slightly racemose. The spermathecze are very large; they 
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extend to the dorsal wall of the coelom and there is a deep constriction at the 
center; otherwise the shape is that of the variety. The prostates are very 
long, extending through ten somites beyond the male pores. Septal formula: 


XIII/XIV. 


Habztat.—Honolulu, Hawaii; from soil in pots of plants 
from the island. Collected by Mr. Alexander Craw. 


The nephridia also differ somewhat from those of the 
species. The ccelomic mantel has the form of a very thick 
S with the dorsal lobe much thicker than the lower lobe. 


Ocnerodrilus (Enicmodrilus) tuberculatus, sp. nov. 


PLATE XIV, Fics. 155 and 156. 


Definition.—Length 30 mm., width 2 mm. Somites 104. Prostomium 
divides somite I into halves; the somite is broader than those behind. Setz 
paired, ventral and dorso-lateral with smooth margin. No sete aé in XVII. 
Clitellum saddle-shaped, in XIII-XIX. Somite IX twice as wide as any other 
somite. Male pores open on a pair of very large papillze in line with setae ad 
in XVII; papillze with the body-wall about one-third as long as the body is 
wide. The three anterior septal glands of nearly equal size, slightly diminish- 
ing in depth posteriorly; those in VIII the smallest. Spermathecz, one pair, 
postseptal in IX, stalked, with a very large globular free apical part. Two 
pairs of testes and sperm-funnels. Sperm-ducts not thickened at the male 
pores. Prostates large, extending as faras XXIV. Sperm-sacs large, race- 
mose in IX and XII. No dorsal pores. Meganephridia covered with a few 
ccelomic, glandular cells which, however, are not in sufficient quantity to con- 
stitute a mantle. Anterior nephridia without such cells. 


Habitat.—The City of Guatemala, Central America. 


This species is readily distinguished externally by the two 
very large male papilla which are much more prominent 
than those in any of the other Central American or Mexican 
species described so far. The incomplete clitellum and the 
large size of the worm is also characteristic. The single 
specimen had become discolored and resembles an Acan- 
thodrilid in the shape of the body. 


DETAILED DESCRIPTION. 


The most prominent feature exteriorly is the two male 
papille replacing the ventral pairs of sete in XVII. The 
base of the papilla is much sunk below the general surface, 
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causing it to protrude from a cavity. The apex of the 
papilla is furnished with a small pit into which open the 
sperm-ducts and the prostate, immediately adjoining each 
other. The spermathecal pores and the ovipores appear 
to be in line with the ventral sete. 


Septal formula :— 


V/VI, VI/VUl, VII/VIl, VINIEX, TX/X, X/Xi, Xie 
XII/XIII. 


Septal Glands.—The glands in V are the thickest, the 
others diminish in thickness posteriorly, so that those in 
VIII are thinnest. The length (in the direction of the short 
diameter of the body) of the respective. sperm-sacs is, 
however, very nearly the same. 


Intestine. —The tubular intestine is narrow and tubular, 
its outer walls being parallel where they pass the septa. 
Between the septa the respective parts of the intestine are 
greatly bulged out or beaded. The chylus diverticles in 
IX are long and slender; they originate in the posterior 
part near the posterior septum. Sacculated intestine com- 
mences in XII. 


Spermathece.—The spermathece are postseptal, opening 
half-way between the setz and the septum VIJI/IX. Their 
lower or muscular part is cylindrical and very thick, occupy- 
ing the whole width between the sete and the septum. The 
length of each is about one-fourth the diameter of the ccelom. 
The upper sac is irregularly globular and hangs down over 
the posterior side of the muscular part, giving the organ 
somewhat the shape of a smoking pipe. This greatly inflated 
sac is as wide as two ordinary somites and reaches to the 
center of the cclum. The large size of the spermathece so 
increases the size of somite IX that its width is that of two 
ordinary somites. There is no diverticle. 


Sperm-sacs.—The racemose sperm-sacs in IX and XII 
are of the regulation type and very large, filling the whole 
of the somites. They have comparatively few lobes, these 
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being correspondingly large. Large sperm-masses in X 
and XI. 


Sperm-ducts and Prostates.—The sperm-ducts are thick 
but without any thickened muscular investment. When 
the ducts enter the papilla they actually narrow down. The 
prostates are thick and rather straight, the glandular part 
running back some eight somites. The sperm-ducts and 
the prostates open at the very apex of the papilla, side by 
side, the sperm-ducts immediately in front of the prostates. 
Just before the ducts enter the papilla they do not quite 
equal in width the muscular part of the prostate. The 
ducts may be seen running close together within their com- 
mon investment and do not fuse until they reach the most 
external pore. © 


Subgenus Nematogenia, subgen. nov. 


Ocnerodrilus (Nematogenia) lacuum Aeddard, 
panamaensis, var. nov. 


PLATE IX, Fics. 55-65, 114-116. 


Definition.—Length 55 mm.,-width at clitellum 2mm. Somites 110-120. 
Setz strictly paired. Dorsal pores present, those in the clitellum surrounded 
by a wider depression. No sete a6 in XVII. Clitellum in 1/2 XV-1/2 XXII. 
Septa V-X thickened. The two anterior septal glands well developed, the 
three posterior ones minute. Gizzards two, very small, in VI and VII; sac- 
culated intestine begins in XIII. Nephridia commence in III, those poste- 
rior to the clitellum with ccelomic mantle. Spermathecze very large in IX. 
One pair of tests in XI. One pair of sperm-funnels in XI. Racemose sperm- 
sacs in XII. Ovaries in XIII. Oviducts in XIV. Sperm-ducts, one pair 
open in XVII jointly with the prostates. One pair of prostates, extending 
from XVII to XXXIII; in the last three or four somites they are folded. 


ffabctat.—F our mature and an equal number of immature 
specimens from Panama, Central America. Collected Feb- 
ruary, 1896, by Professor Charles H. Gilbert. The speci- 
mens were preserved in a five per cent. solution of formalin. 


A finity.—The variety differs from the species from 
Lagos, Africa, as described by Beddard, in the following 
particulars :— 
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Oenerodrilus lacuum Zeddard, Oenerodrilus laeuum “Zeddard. 
panamaensis, var. nov. 


Dorsat PORES 


begin X/XI. begin at least VI/VII. 
CLITELLUM 
1/2 XV-1/2 XXII. 1/2 XIII-1/2 XXVI. 


SACCULATED INTESTINE 
commences in XIII. commences in XII. 
SPERM-DUCT 
not wider at the pore. slightly wider at the pore. 
PROSTATES 


extremely long and folded, extending not so long, extending only through 


through 16 somites. 6-7 somites. * 
LYMPHOCYTES. 

No crenate cells. Crenate cells. 

Nematocytes. No nematocytes. (?) 


( All after Beddard.) 


DETAILED DESCRIPTION. 


Septa.—The septum farthest anterior is I1V/V and is very 
narrow. ‘There are five specially thickened septa. 
Septal formula :— 


V/IVI, VI/VIl, VU/VITI, VITI/TX, TX/X. 
The three central septa are of about equal size and some- 
what thicker than the ventral body-wall in their somites. 


Septal Glands.—Septal glands are found in somites V, 
VI, VI, VIII and IX. Those in V are very large, much 
larger than the suprapharyngeal glands in IV, and about as 
wide as the muscular part of the pharynx. The glandular 
mass in V is principally dorsal, ventrally it is very narrow 
and thin. The septal glands in VI-IX are exceedingly 
diminutive and cannot be made out by dissection; they are 
imbedded in lymphatic tissue and amongst agglomerations 
of lymph-cells; they are confined entirely to the region 
nearest the intestinal wall and are nowhere as thick as the 
septa. 


es 
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Nephridia.—The anterior nephridia do not possess any 
celomic mantles. The posterior nephridia are partly cov- 
ered by such mantles, the latter being divided in two lobes. 
One of these lobes is more ventral, consisting of very large 
cells of a radiating arrangement, the other and more dorsal 
lobe is much larger, and consists of smaller cells which 
contain minute opaque globular granules. The lobes are 
long, narrow and bent backwards. The whole nephridium 
has the shape of a figure 5. Nephropores in line with and 
in front of sete d. 


Alimentary Canal.—The prostomial lips are small but 
well defined. The mouth is narrow and may be said to 
correspond to somites I and II. In line With somite HI 
there is a circular lip, much folded and composed of broad 
clear epithelial cells, somewhat like the area of taste-cells 
in Benhamia. The pharynx is developed only dorsally. 
It is very short and its superposed glands are very small 
and compressed, with their narrow ends projecting for- 
wards. It does not occupy the whole of somite IV but 
leaves a place for a short piece of the cesophagus at its pos- 
terior end. The esophagus turns upwards and occupies 
one-half of IV and V. The g¢zzards (fig. 56) are in VI 
and VII; they are very minute, but still perfectly differen- 
tiated. The one in VI is a little larger and occupies about 
one-half of the diameter of the somite. Its muscular layer is 
slightly wider than the epithelial layer of the intestine. The 
gizzard in VII is longer and narrower than the anterior 
one. Its muscular layer tapers gradually towards the septa, 
and the thickest part of the layer does not extend over 
one-third of the length of the somite. The gizzards are so 
narrow that they cannot be distinguished except through 
sections. They are not wider than the intestine and rather 
narrower than the esophagus in V. The tubular intestine 
may be said to extend from VIII to XII. It tapers gradu- 
ally towards the sacculated intestine, which commences in 
XIII. At the entrance to the sacculated intestine it is 
furnished with the usual large epithelial folds projecting 
backwards. 
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Spermathece.—(fig. 57.) The two spermathece open 
in front of the ventral sete, half-way between them and the 
septum in somite IX. The muscular duct is somewhat less 
in length than the pouch. The walls of the latter consist 
.of an inner epithelium of very narrow glandular cells, in 
which we can distinguish a very large ciliated discharge- 
pocket adjoining the nucleus. The spermatheca contains 
not only spermatozoa but also spermatocytes and spermato- 
gonia, having one, two and four nuclei, together with a fine 
granular secretion. 


Testes.—There is only one pair in XI. In longitudinal 
sections the tests are slightly racemose. 


Sperm-sacs.—There is one pair of elongated, well defined 
sperm-masses in XI, projecting forwards in that somite. 


They are not surrounded by peritoneum. The real race- 


mose sperm-sacs are in XII. They project from the pos- 
terior surface of septum XI/XII, closely surrounding the 
intestine. 


Sperm-ducts and Funnels.—Only one pair of ciliated 
sperm-funnels and one pair of sperm-ducts. The funnels 
are large, situated in XI. The sperm-ducts run directly 
backwards to the male pore in XVII, where they open close 
to the prostate pores and on the same elevated papille. 


Prostates.—These organs are larger than in any other 
species of the genus known. They extend through some 
sixteen somites and are folded on themselves at the distal 
end, and would if stretched out extend through three or 
four more somites. They increase slightly in width from 
the pore to somite XX XIII; but decrease from that point 
to the apex. There is a muscular and a glandular part. 
The muscular part consists of a row of glandular cells, a 
narrow muscular layer of a few strands, a connective tissue 
layer with rather large nuclei, and a narrow peritoneal layer 
of small cup-shaped cells. The nuclei of the latter are 
small and stain very dark. Towards the distal end of the 
muscular part the connective tissue layer decreases in size, 
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while the glandular layer increases. Hence the muscular 
duct is composed of two sections, each section occupying 
two somites. The part which is most glandular contains 
two different kinds of alternating glandular cells. The 
narrow cells are similar to those in the muscular prostates; 
the larger ones resemble those in the glandular part. In 
the glandular part there is only a single row of glandular 
cells, commencing with somite XXI. 


Lymphocytes.—(figs. 114-116.) The free ccelomic cells 
of this variety are of more than usual interest, one kind 
being a most extraordinary structure. The following kinds 
are distinguished. 


LVematocytes.—This name is proposed for a highly spe- 
cialized lymphocyte found in great numbers in the lymphatic 
fluid of this species. These cells are erythrophile, staining 
intensely with eosin and fuchsin. The whole cytoplasm 7s 
filiform and takes the shape of a single, continuous, narrow 
strand wound regularly like a coil of rope. Seen from the 
flat side these cells are irregularly rounded. The winding 
of the strand begins at one end or surface and continues 
regularly, ending at the other surface-end or pole. Where 
the cells had been torn, it was frequently found that a por- 
tion of the nematocyte had been carried some distance 
away without any break in the cytoplasmic thread, part of 
which could be seen more or less uncoiled, connecting the 
two portions of the cell. In many instances the beginning 
and the end of the thread could be clearly seen. ‘The first 
coils nearest the pole are narrow, but they gradually widen 
until they reach their greatest diameter, which is that of the 
cell; then again they gradually diminish and finally end as 
they began. The thread does not contain any microsomes 
of unequal size, but there is some differentiation, so that 
alternating divisions stain darker. These alternate divisions 
appear to be of the same size, but are so minute as to be 
but indistinctly seen. In optical section the thread is round. 
The nematocyte is not covered by an exterior membrane 
(cytotheca), but the boundary of the cell consists always of 
the margins of the cytoplasmic rope. There is no cytoplasm 
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visible either inside or outside of the cytoplasmic rope. 
The latter did not fill the centre of the cell, there being 
always more or less space not occupied by the thread and 
the nucleus. 

The nucleus is oval, slightly irregular, with a central 
contraction. 

A ccelomic cell somewhat resembling the nematocyte 
has recently been described by Edwin S. Goodrich from 
the lymph of Euchytreus hortensis.1. Mr. Goodrich has 
figured a number of these cells and demonstrated their 
minute structure in detail. They differ from the nemato- 
cyte of Wematogenia lacuum var. panamaénsis in having a 
distinct cell-wall and in having the nucleus placed outside 
instead of inside of the rope-coil, which is much less regu- 
larly coiled. 

In the Enchytreus cells the rope appears as a secondary 
structure in the cytoplasm, while in the Vematogenza cells 
the rope itself is the cytoplasm and a// the cytoplasm there 
is in the cell. The rope may, perhaps, serve to catch bac- 
teria, sperm-fragments and other foreign substances in the 
lymph. The function of the rope in the Huchytreus cells 
is unexplainable, unless we presume that it is now and then 
ejected outside of the cell-wall, serving as a lasso for catch- 
ing microbes, or for attachment. Cells corresponding to 
the supposed early stages of the Auchytreus cells as 
figured by Goodrich are nowhere to be seen in our /Vema- 
togenza. Goodrich has also figured (figs. 13 e and 14) cells 
which greatly resemble the amcebocytes from the Ocnero- 
drilus lymph; these cells he describes as thread-cells under 
the action of water and caustic potash. Similar cells are 
found in our Vematogenza, but I do not believe that they 
are stages of the nematocytes. They are comparatively 
few in number and are much smaller than the nematocytes; 
they also possess a centrally located nucleus, while the 
amoebocytes figured by Goodrich have no nucleus, but are 
evidently structures separated from it. No suggestions 
offer themselves as to the origin of the nematocytes. 


1 Quart. Journ., Mic. Sci., Vol. XX XIX, Pt. 1, May, 1896. 
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Mucocytes.—The round cyanophile cells found in great 
numbers in the lymph are probably referable to the class 
called by Dr. Rosa mucocytes. They are, however, per- 
fectly round and have not the projections figured by Rosa. 
They are of the same size as the nematocytes but are 
spherical and even in outline, and furnished with a cell-wall. 
The nucleus is round with a central nucleolus. The muco- 
cytes are more numerous than any of the other cells and 
appear to originate in a special lymphatic tissue intimately 
connected with the septal glands in VII, VIII and IX. It 
is not found surrounding the glands in IV, V or WA. oithe 
real septal glands in VII-IX are small, but appear much 
larger than they are on account of this lymphatic layer, 
which closely and intensely surrounds the cellular tissue of 
the glands. The differentiation is best brought out by a 
double stain of Rubin S. and Toluidine blue, the gland 
staining dark blue and the lymphatic tissue pink with blue 
nuclei. The cells composing this lymphatic tissue are not 
as round as the mucocytes. There are large numbers of 
the latter embedded in the tissue, especially at the edges, 
where probably they originate, though I have not seen any 
of them in mitosis. 


Amebocytes.—These are small star-shaped bodies with 
minute and numerous thread-like pseudopodia. These rods 
or threads are probably the ameeboid projections of the cell 
itself, but the whole structure is too small to be studied in 
detail. They stain but poorly, and are less readily studied 
than the nematocytes. 


Subgenus Ilyogenia Leddard. 


Ocnerodrilus (Ilyogenia) taste “7zsen. 
PLATE XIV, Fics. 157, 158. 


Phenicodrilus taste EISEN, Mem. Cal. Acad. Sci., Vol. II, 1895-96, Nos. 4 
and 5. 
Habitat.—In the immediate vicinity of the city of Tepic, 
Mexico, at an altitude of 4,000 feet. Also numerous speci- 
mens collected by Prof. Albert Koebele in the vicinity of 
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the City of Mexico and at Morelos, Mexico. In the latter 
district they were found in the pine timber at an altitude of 
6,000 to 7,000 feet. 


NotTes ON THE TEPIC SPECIMENS. 


Upon dissection, one of the specimens which had pre- 
viously been overlooked and referred to Ocnerodrilus tepr- 
cencis was found to agree in all the principal points with 
O. taste from the Cape Region of Baja California. Both 
species are characterized by the absence of the ovisac, the 
small clitellum in XIV-% XIX, and by the short, thick, 
and warty spermathece, although in O. tefzcencis they are 
very small and do not occupy more than one-fourth the 
width of the somite, while in the type-specimens from El] 
Taste they are larger, extending fully to the posterior part 
of the somite (fig. 135). In O. ¢éaste there is not the dis- 
tinct, star-like, radiating zone found in somite XIV of the 
other species. The specimens are large and fully mature, 
and it is therefore not probable that the spermathecz are 
undeveloped. 


NoTES ON THE SPECIMENS FROM THE CITY oF MExIco. 


The specimens from the City of Mexico differ in some 
respects from those from the type-locality—the mountains 
of Baja California. There is no star-shaped papilla in 
somite XIV, in line with seta cd. The spermathece are a 
little smaller and the outline of the sac-like part is more 
even, the undulating margin being confined to the apex of 
the sac. The sperm-sac in IX is furnished with some six to 
eight lobes, which are less minutely racemose than in the 
type. In X and XI sperm-masses only are found. This 
seems to be a common characteristic of most of the species. 
The sperm-sacs in XII are also racemose, long and narrow, 
and postseptal. There is absolutely no trace of any pros- 
tates. The two sperm-ducts run close together until they 
reach a point just above the male pore, when they fuse and 
become invested with a heavier coat of muscles. They 
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then dip down through the muscular layers and form a 
small atrium about half as wide again as the sperm-ducts 
and equaling in thickness that of the epithelium of the 
clitellum at that place. 


Kerria Beddard. 
Kerria McDonaldi £7sen. 


Hlabitat.—A pond near Santa Ana, Cape Region, Baja 
California, Mexico. 


The specimens resemble very closely those found at 
Miraflores, Baja California. One of the specimens was 
sectioned, enabling me to add a few particulars to the former 
description. The intestine possesses a very rudimentary 
gizzard in somite VIJ. The circular muscular layer is here 
about twice as thick as in the somites preceding and follow- 
ing, and altogether the intestine in that somite is about one- 
third thicker than elsewhere. The single pair of sperm- 
_ funnels isin X. There are no sperm-sacs in any of the 
somites, only sperm-masses in X and XI. 


EUDRILINA. 


Eudrilus Perrzer. 


Eudrilus Eugenie (A7nderg ). 
PLATE VII, Fics. 27-34; PLATE VIII, Fics. 40-48; PLATE IX, Fics. 49-50. 


flabitat.—The specimens upon which my investigations 
are based are all from Panama, where they were collected 
in January, 1896, by Professor Charles H. Gilbert. They 
were preserved in a five per cent. solution of formalin, and 
were in very good state of preservation, suitable for histo- 
logical purposes. Judging from the number of specimens 
in the collection, this species must be the most common of 


the large terrestrial earthworms in Panama. 
(4) Deceinber 18, 1899. 
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LVomenclature.—For convenience sake I have here 
adopted the definition by Beddard and referred the present 
species to Hudrilus Hugenie (Kinberg), though I am satis- 
fied that there are differences sufficient to warrant the mak- 
ing of at least a new variety. In a species so widely 
distributed as Hudrzlus Hugenie we may expect to find 
interesting variations. In the following pages I have noted 
down the principal anatomical differences between my spec- 
imens from Panama and those upon which Beddard bases 
his definition; there are also added some observations on 
the finer anatomical and morphological structure. 


EXTERNAL CHARACTERS. 


Body.—(figs. 27-34). The body of the worm tapers 
gradually towards the tail which is very thin and pointed. 
Length from 120 to 150 mm. Color reddish to violet 
brown above, with fine and strong violet iridescence. 
Below yellowish white with some iridescence. 


Somites.—(figs. 27, 28). The prostomium divides somite 
I about one-half to two-thirds. Somite II is about one- 
fourth smaller than I or III; somite III is about one-third 
smaller than IV; and IV is somewhat smaller than II and 
III combined. Somites III, TV and V are somewhat longer. 


Nephropores.—The most anterior pore is in VI, in front 
of sete cd. The pores in X to XIII are surrounded by an 
elevated glandular ring. 


The ovzpores are in front of cd in XIV. 


Copulatory Organ.—(figs. 29-33). The male pores are 
found in the posterior part of somite XVII in line with sete 
ab. There is a very large eversible bursa-copulatrix into 
which open the penis and the copulatory papilla. On this 
papilla we find the external pore of the Y-gland, while at 
the apex of the penis we find the opening of the prostate 
duct. When the bursa-copulatrix is retracted, the end of 
the penis projects through the opening of the male pore. 
When this bursa is everted the whole penis, as well as the 
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very large papilla of the Y-gland, is free. Owing to con- 
tractions and contortions of the worm, it is difficult to 
illustrate the true position of these exterior organs (figs. 
29-33). The papilla of the Y-gland is very large, filling 
nearly the whole of the bursa-copulatrix. It possesses only 
one pore, the one which communicates directly with the 
duct from the Y-gland. The penis is variable in regard to 
its curvature, but it is always so situated that its exterior 
groove can be readily brought opposite and close to the 
opening pore of the Y-gland. When viewing the papilla of 
this gland from the exterior there appear to exist two 
external pores of the gland, the papilla being pointed at 
both ends and quite symmetrical. Sections show, however, 
that there is only a single pore, which is always situated on 
the side nearest the exterior groove in the penis. This 
groove in the penis does not extend to the base of that 
organ, but only about half-way down its length. The groove 
is connected with the lumen of the penis near its apex only 
and not at the base also, as described by Beddard. 


INTERNAL CHARACTERS. 


Nephridia.—The nephridia are very thin, slender, and 
even, occupying a narrow zone along the septa. Those 
posterior to the clitellum are long and covered for their 
entire length with a thick but even agglomeration of round 
granular secretions of different sizes. These globules 
stain intensely with aniline colors. The granules are 
confined in a sac-like tissue, the surface of which is race- 
mose. It extends from top to base of the nephridium, but 
only along one of its sides. The nephridial coelomic sac, 
which follows the almost parallel lobes, is narrow and even, 
and occupies about one-fourth of the width of the somite. 


Suprapharyngeal Gland.—The usual suprapharyngeal 
glands are present and well developed. When viewed in 
longitudinal sections they are seen to consist of five distinct 
lobes, one posterior to the other. The most anterior lobe 
is the smallest and the most posterior lobe the largest. Each 
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lobe contains a central muscular bundle connecting the 
pharynx with the body-wall. Glandular cells surround 
these muscular strands on all sides. The muscles to which 
the most posterior lobe is attached run backwards to the 
junction of somites VII and VIII. 


Subintestinal Vessel.—(figs. 39. 42). Beddard describes 
and figures this vessel as being double in somites X and XI. 
In my Audrilus from Panama the vessel is single, judging 
from an examination of an unbroken series of transverse 
sections. It is surrounded by a zone of lymphatic tissues 
(fig. 41) in which are seen a number of lymphocytes. 
Immediately surrounding this vessel the tissue forms a thick, 
even coating, which ventrally spreads out as a lamella on 
either side (fig. 42). Under high power the tissue is seen 
to be highly vacuoled, with two kinds of nuclei and here 
and there a lymphocyte. The vessel connects directly with 
the blood sinus in the median diverticle of the intestine. 
The ventral side of the diverticle consists similarly of a 
spongy tissue with numerous vacuoles separating the epithe- 
lial linings. In this tissue we also find two kinds of cells, 
some with much smaller nuclei than the others. 

The last hearts are in XI. The hearts in IX, X, XI are 
of about equal size; those in VII and VIII are smaller, the 
former being the smallest. 


Diverticles of the Intestine.-—These hearts are well 
developed, as has already been mentioned by several inves- 
tigators, especially Beddard. ‘There is one point in which 
the specimens from Panama differ from those of Beddard. 
He describes the entrance of the diverticle into the intes- 
tine as very wide, while in my specimens this duct is very 
narrow (figs. 39, 40). In both of the median diverticles I 
find large agglomerations of lime, a few of which are shown 
in fig. 41. In the paired diverticles in somite XII neither 
crystals nor any lime globules are to be found. 


Female Generative Apparatus.—(figs. 49, 50). This 
complicated apparatus differs considerably in details from 
the wood-cuts and descriptions given by Beddard. The 
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oviducal pore is situated in front of sete cd in XIV. _ Into 
this pore opens a very large, somewhat coiled spermathece, 
which is bent on itself. The part which is nearest the pore 
is situated in XIV, but the largest part is found in XIII. 
Into this spermatheca open three different ducts, within a 
short distance of each other. ‘The place where these ducts 
open into the spermatheca is found about one-third the 
distance from the pore to the inner apex. ‘The ducts which 
open into the spermatheca are those of the oviducal gland, 
the anterior oviduct and the posterior oviduct (figs. 49, 50, 
ov. 1; ovd. gl. and ov. 2 and ov. s.). The anterior and 
posterior oviducts differ in size and function. While the 
anterior oviduct conducts the undeveloped egg-cells, the 
posterior oviduct conducts not only the undeveloped egg- 
cells of the anterior ovary into the ovisac, but also the ripe 
ova from the ovisac to the spermatheca. The posterior 
ovaries, which are situated much higher up, are also the 
largest. As Beddard has pointed out, these ovaries serve 
also as ovisacs. The ovaries in XIII are rudimentary and 
furnish only immature ova. The young egg-cells from 
these ovaries slough off in bunches and are carried through 
the narrow anterior oviduct (figs. 49, ovd. ov. 1) to the 
base of the spermatheca; thence they are probably carried 
to the posterior ovisacs, there to go through maturation. In 
the ovisacs we find ova in all stages of development. There 
are free bunches of egg-cells, as well as cells attached to 
the walls of the ovisacs, and it seems there can be no doubt 
as to the double nature of the ovisac, it being both ovary 
and an ovisac. The long coiled oviduct is not ciliated, but 
we find cilia in the funnel of the oviduct, which connects 
directly with the ovisac. The funnel and the coiled oviduct 
are entirely in XIII, but the part of the spermatheca into 
which it opens isin XIV. Beddard states that the oviduct 
penetrates the septum XIV/XIII twice. This is not the 
case in the Hudrilus Eugenie from Panama, as has just 
been shown. The egg-cells in the posterior ovary and 
ovisac are not placed asin Beddard’s figure (Pl. XX, fig. 
53), but they are found all along the inner margins of the 
walls of the ovisac, in the manner figured (fig. 49, ov. 2). 
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The lower part of the spermatheca is much wider in my 
specimens than in Beddard’s, judging from his figure 
referred to above. ‘The figures representing the female 
reproductive system were drawn from a number of sections, 
(fig. 49 from longitudinal, fig. 50 from cross-sections). 
They are, of course, partly diagrammatic, but it was the 
endeavor to reproduce the relative proportions as faithfully 
as possible. 

As regards septum XIII/XIV, it was found to be perfect 
all along the body-wall and between it and the female 
organs. In the center, however, it is defective or entirely 
absent. 


Male Apparatus.—(figs. 44, 48). This very complicated 
set of organs differs somewhat from the description and 
figures of Eudrilus sylvicola (Hugenie) as given by Bed- 
dard. In a general way, Beddard’s description fits the 
specimens in question, but the positions of various parts is 
different. In one respect, however, Beddard is in error, 
provided, of course, that we have studied the same species. 
Beddard states (62) that the longitudinal groove of the 
penis opens into the lumen of that organ. This is not the 
case in the Hudrzlus Eugenie from Panama. ‘The penis 
possesses a groove just as stated by Beddard, but it does 
not open into the canal of the penis at the junction with the 
bursa, it simply ends bluntly at the base, while at the apex 
it joins with, and ends at, the exterior opening of the canal 
of the penis. The groove is therefore entirely an exterior 
structure along its whole length. Its object is not difficult 
to perceive. Because of its peculiar position the groove 
can readily be brought close to the pore of the Y-gland, as 
shown in figs. 44 and 46 at X. Any discharge from the 
gland at any point from the base to the apex will therefore 
be caught in the groove and conducted to the orifice of the 


penial canal, there to be mixed with the exuding contents of 


the prostates. 

Four specimens were sectioned in order to ascertain the 
structure of this organ and all were found to closely agree. 
In every instance the pore of the Y-gland was found to be 
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situated close to the groove in the penis. At times the 
pore was found near the base, this always being the case 
when the muscular cushion was retracted. When the lat- 
ter was more or less extended, the pore was found nearer 
to the apex of the groove. The secretion of the Y-gland 
when coagulated is tough and resembles, superficially at 
least, the secretion from the silk glands of a caterpillar. In 
many of the specimens the secretion of this gland has been 
ejected, forming a very thin flattened string several inches 
long, either hanging down along the side of the body or 
twisted and rolled into a ball around the copulatory cushion. 
Quite a little force is required to break this thread. The 
thread stains but poorly with hematoxylin and methylene 
blue, and cannot therefore be of a strictly mucous nature. 
It shows a fine longitudinal striation, as if consisting of 
innumerable fine strands. The pore of the Y-gland is 
round and possesses but a single opening. The pore is 
also connected with a tiny groove which runs parallel (and 
opposite) to the groove in the penis, but which is much 
shorter. The upper end of the Y-gland is muscular, the 
two forks are separate as regards their lumens, but they are 
surrounded by a common muscular covering of great thick- 
ness. According to Beddard’s figures the prongs of the 
gland are longer than the canal, the prongs joining close to 
the wall of the bursa. In my specimens the Y-gland 
possesses a longer duct, as shown in fig. 44, y gf. This 
duct is very much curved and enters the bursa from the 
ventral side of that organ, while Beddard’s figures indicate 
that the Y-gland enters the bursa from its dorsal side. 


Prostates.—In my specimens the longer prostate is about 
twice as long as the shorter one and must, I think, be the 
main prostate, while the shorter part may be called a 
diverticle of the other. These two parts cannot well be 
considered as two distinct prostates joined together, on 
account of the difference in structure, which, though slight, 
seems of sufficient importance to be considered. 

Thin sections of the two parts of the prostates are found 
to stain differently, one taking the stain much more readily 
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than the other. The contents of the diverticle also stains 
intensely with red stains, but I have found no such dark 
staining secretion in the larger part of the prostate. There 
is also a difference in the structure of the glandular cells in 
the two parts. Those of the diverticle are larger, more 
twisted and bent, while those of the main prostate are 
smaller and straighter. In the main prostate the epithelial 
layer is surrounded by a narrow muscular layer which 
winds in and out between the glandular cells, but in the 
diverticle this muscular layer is reduced to a very few 
strands not readily perceived. 

The muscular coat surrounding the prostates is exceed- 
ingly powerful. It consists of three layers of which two 
are entirely distinct. The outer longitudinal layer sur- 
rounds a narrower transverse muscular layer, and this is 
lined interiorly by another very narrow, but still recogniz- 
able longitudinal layer, which here and there runs off to the 
prostates, separating the diverticle from the main gland. 
The two inner muscular layers are not always to be distin- 
guished one from the other and are probably only differen- 
tiated parts of one layer. The width of the diverticle is 
greater than that of the inner prostate. In cross-sections it 
will be seen that the diverticle embraces the main prostate 
like a crescent and occupies the largest space inside the 
common muscular coat. 

The secretion from the diverticle appears to be of a two- 
fold nature. There is a thin cyanophile mucous secretion 
and a thicker erythrophile one. The latter is generally 
found in the shape of irregular rounded granules or glob- 
ules surrounded by the cyanophile secretion. 

Judging from Beddard’s figure (62, fig. 10), the differ- 
ence in the size of the two glands is not great. In my 
specimens the longer part of the prostate is much narrower, 
occupying a comparatively small space within the muscular 
coat. 

The globular enlargement of the sperm-duct at the ciliated 
funnel resembles exactly the figures given by Beddard, but 
the funnel itself is somewhat different. In Beddard’s 
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figure we see broad and narrow lobes alternating, while in 
my specimens all are of the same size, the lobes being 
broader and regular. 


Sperm-ducts.—These are very thick, and are separated 
to the junction by the prostate. They enter the prostate 
covering in the vicinity of the apex of the diverticle, run 
for a short distance inside the covering, and then pierce the 
main prostate, just in line with the apex of the diverticle. 
The ducts curve inwardly and enter the prostate in the 
center of the organ, as seen in a section represented in 
fig. 47. The two ducts unite only in the glandular part of 
the prostate. Anteriorly the ducts run forward ina straight 
line, curving only over the large muscular bursa. 


Epidermal Sense-cells.—(figs. 95-97). As is well known, 
many and perhaps all species of the genera of Eudrilide 
are characterized by the possession of large epidermal 
sense-cells, which Beddard has compared to the pacinian 
bodies of higher animals. He has figured and described 
these cells (54) in Hudri/us, and any further description 
would seem to be superflous. But the sense-cells found in the 
Eudrilus from Panama differ so much from those Beddard 
describes that it seems likely that we have investigated two 
different species. Judging from Beddard’s papers (54, figs. 
2 and 3; and 62, fig. 14) it appears as though the structures 
of the various cells composing the so-called pacinian body 
do not differ much from each other. In fig. 14 we find a 
large central nucleus surrounded by a rather small cell, 
around which are seen a number of thin concentric cells 
with nuclei of much smaller size than the central one. 
This is the case in Beddard’s species from Guiana. In my 
Panama specimens, the sense-cells are situated exactly as 
described by Beddard, at the base of the epidermis; they 
never reach more than about half-way up to the cuticle. 
The sense-corpuscle is surrounded by ordinary glandular 
and supporting cells, which shut off the former from the 
cuticle. In a general way the sense-corpuscles may be 
described as consisting of a very large central cell, which is 
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capped and partly surrounded by from three to twelve very 
thin but wide cells superposing each other (figs. 95, 96). 
A characteristic feature of each one of these upper cells is 
the situation of the nucleus, which is found on or near a 
line passing perpendicularly from the cuticle through the 
large central cell. There is no constancy in the size of the 
nuclei. Beddard states that the central nucleus is very 
large and that the other nuclei are small. While I have 
found corpuscles in which the central nucleus was much 
larger than the upper ones, in many instances the reverse 
has been the case. The upper nuclei are generally of very 
even size. 

When seen in a cross-section of the body of the worm 
the sense-corpuscle is sac-like, generally higher than broad 
(fig. 95). In longitudinal sections (fig. 97) the sense- 
corpuscle is longer than high. The most interesting feature 
of the sense-corpuscle is the structure of the large central 
cell. Its size varies considerably, as may be seen by the 
figures, but it is always larger than all the upper cells com- 
bined. There are two very prominent characteristics of 
this cell: the nucleus is situated in, and suspended by, a 
diaphragm which forms a constant acute angle with the 
base of the cell and the cuticle of the deric epithelium; 
secondly the cytoplasm of the cell is laminated in a certain 
and distinct manner (figs. 95-97). 

The central nucleus is evidently capable of extention and 
contraction, as in some cells it is found to be much elon- 
gated in the direction of the diaphragm, while in others it 
is quite round. In some cells the diaphragm has the form 
of a simple bar, dividing the vacuole into two equal parts; 
but in reality this diaphragm consists of a number of narrow 
lamella which in the figure are only seen in cross-section. 
The other ends extend to the opposite side of the vacuole 
somewhat in the manner of a membrane stretched on a 
drum. More strictly speaking, there are two central vacu- 
oles separated by a diaphragm, and surrounding them is a 
dense mass of peculiarly laminated cytoplasm. Cross-sec- 
tions show that this lamination does not extend all around the 
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cell, but is discontinued in the direction of the diaphragm 
both upwards and downwards. ‘The lamelle are very dis- 
tinct and of even thickness throughout until a certain zone 
is reached, where they spread and thin out, each lamella 
continuing towards the cell-wall as a thin, wavy, cytoplas- 
mic thread. In several cells there could be distinctly per- 
ceived a thinner continuation of the central cell downwards 
into the muscular layers, probably indicating a connection 
with nerve-fibers. 

Beddard has given a diagrammatic drawing of a ‘‘paci- 
nian corpuscle’’ of [yfertodrilus (No. 54, Pl. XVI, fig. 4) 
from which it appears there were a large number of nuclei 
in the central core. In the sense-corpuscles of Audrzlus 
Eugenie from Panama there certainly does not exist any 
structure similar to that just described. On the other hand, 
I find some resemblance between these cells and the sup- 
posed auditory cells of Pontoscolex described elsewhere in 
the paper. In both of these cells the cytoplasm shows a 
very high degree of differentiation. There is in each cell 
a central nucleus and a diaphragm, the latter being of 
different structure in the two cells. In Audrilus Eugenie 
there is no body comparable to the otosome; but still there 
is enough resemblance to suggest a possible or even prob- 
able similarity of function. Since the manuscript of the 
first paper (Eisen 19) on Pontoscolex passed out of my 
hands, Dr. R. Hesse (2) has described a most interesting 
type of sense-cells from the epidermis and nerve-ganglia of 
Lumbricida. Dr. Hesse recognizes in these cells organs 
for the perception of light. 

In Pontoscolex and Eudrilus the sense-corpuscles are not 
found in increased numbers in the anterior and posterior 
somites, but on the contrary are more numerous in the 
central parts of the body, or in parts much less exposed to 
light. If the sense-corpuscles in Hudrzlus and Pontoscolex 
are organs for light, we should expect to find them more 
numerous in parts of the body most readily exposed to the 
light, such as the tail and the prostomium; but in these 
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parts they are, on the contrary, very rare or absent. Sense- 
cells in the central part of the body are likely to serve some 
other purpose. 

We have seen that Oligochzta possess cells perceptive of 
light, taste, smell, and touch, and unless we assume the 
existence of a sixth sense not present in the higher animals, 
the only remaining sense not yet fully recognized in Oligo- 
cheta is that of hearing. The nature of the structure of 
the sense-cells in Pontoscolex and EHudrilus is such as not 
to oppose the assumption that in these cells may be recog- 
nized primitive auditory organs. In Pontoscolex the char- 
acteristic parts of the auditory cell are the otosome and the 
diaphragm. In Hudrzlus the diaphragm only is present, 
but it does not seem improbable that the almost vertical 
column of nuclei superposed on the large lower cell may 
serve as a row of otosomes, aiding materially in carrying 
along the sound-waves to the diaphragm of the more sensi- 
tive cell below. Itis of the utmost importance that the worms 
be enabled to perceive sounds caused by the feet of 
birds, the working of moles and other animals,—sounds 
which must be transmitted through the soil in order to reach 
the worms. 

The situation of the sense-corpuscles in the projecting 
equatorial of each of the more central somites in those parts 
of the body which come into closest contact with the soil, 
seems to me to especially favor the theory that these cells 
and corpuscles are really organs for the perception of 
sound. Not only are these cells more numerous in the 
equatorial of the central somites, but they are nearly exclu- 
sively found on the dorsal and lateral sides of each somitic 
equatorial, and are almost absent on the ventral side. In 
other words, they are most numerous.in parts most access- 
ible to sound-waves passing through the soil, and are singu- 
larly scarce in parts which are least accessible to these 
sound-waves. These cells in Hudrilus Eugenie, as well 
as in Pontoscolex, are found several rows abreast in each 
equatorial, and are never found outside of the equatorial. 
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ACANTHODRILIN. 
Notiodrilus J/7chaelsen. 


With Dr. Michaelsen (30) I agree to place the American 
species of the old genus Acanthodrzlus in a separate genus. 
As Dr. Michaelsen’s paper (30) arrived just as this manu- 
script was going to press, there was no time to discuss the 
subject; I can merely state that in most respects Dr. 
Michaelsen’s re-arrangement of the genera of this family 
seems admirable. 


Notiodrilus Whitmani, sp. nov. 
PLATE XIV, Fics. 163-167. 


Dejinition.—Length 60 mm., width 2% mm. Somites about 115. Sete 
paired. Penial sete very large, smooth, with end knob. No spermathecal 
sexual setze. Clitellum small, saddle-shaped, XIII-XVI. Prostomium divides 
somite I, about one-half. Genital zone not prominent. Groups of four to 
six small papille in the intersegmental grooves of [IX/X, X/XI, XI/XII, in 
line with the lateral intervals on each side. Intestine without any diverticles. 
Gizzard in VI. Sacculated intestine commences in XIV. Two pairs of 
spermathecz, the anterior pair smallest, each with a single diverticle of large 
size. The spermathecal pores are postseptal. Sperm-sacs racemose, in IX, 
XI and XII. Loose sperm-mass in X. Testes in X, XI; sperm-funnels in 
X, XI. Ovaries in XIII, oviducts in XIV. Prostates long, narrow, tubular, 
much coiled in one plane, each covering two somites. Sperm-ducts do not 
fuse until the male pore in XVIII. Meganephridia; no peptonephridia. 
Last hearts in XII. Color pale flesh, without pigment. 

Septal formula:— 


—= 
NAVE LUV W/O. DN, NOENOL GT/ PNG 
Habitat.—Coban, Guatemala, Central America. 


This species is very abundant in the river near the city 
of Coban, in the highlands of Guatemala. I found it in 
the banks of the river, among the roots of plants, etc. It is 
not strictly an aquatic form. The species is named in honor 
of Professor C. O. Whitman, to whom the author is in- 
debted for many courtesies. 
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DETAILED DESCRIPTION. 


Glands.—There is a pair of small septal glands in VI 
and VII, about as long as the spermatheca is wide. ‘There 
is a tiny subpharyngeal gland. There is no septum anterior 
to that separating VI and VII. 


The ezzzard is strongly developed, but confined to somite 
VI. There are very few and only very small chloragogen 
cells anywhere. 


The sperm-sacs are all racemose, but the anterior pair is 
less racemose than the two posterior pairs. All three pairs 
are postseptal. 


The spermathece are of somewhat less height than the 
diameter of the body. The anterior pair is considerably 
narrower than the posterior pair; this is true of both the 
main sac and the diverticle. In the anterior pair the diver- 
ticle is of the same length as the main sac, but a trifle 
straighter and a little thinner. This diverticle is divided 
up into imperfect chambers, due to some parts of the epi- 
thelium being longer than others. The posterior diverticle 
is less marked in this respect. The main sac of the sperma- 
theca contains a much narrower epithelium, which is smooth 
and even. The diverticle joins the main sac at the base of 
the muscular duct. The diverticle of the posterior sperm- 
atheca is about two-thirds as large as the main sac of that 
organ. 


The frostates are thin and tubular, but greatly coiled, 
principally in one plane. The glandular part is perhaps 
ten times as long as the muscular duct. There are two 
kinds of cells in the glandular part, but they do not form 
two distinct layers as in so many other species. The larger, 
very glandular cells reach from the outer to the inner wall 
and are only one layer thick. Similarly, the thinner sup- 
porting cells which separate the glandular cells reach from 
the inner lumen to the outer surface of the organ, very 
much in the same way as in some species of Diplocardia. 
The prostates open slightly dorsal to the penial setz. 
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The sacs with fenzal sete are very large, about as long 
as three somites. The two sacs at each pore are joined 
along their entire length; they consist of a larger sac-like 
part which encloses the sete, and a shorter, narrower, and 
tubular part, serving as a duct for the guidance of the seta 
when it is projected. This duct is about one-third as long 
as the main seta-sac, towards which it is sharply bent or 
even closely folded. ‘The two ducts of the respective seta 
are closely joined, but not fused, and remain thus to the 
very pore. The setz are of different forms. The longer 
is a little more curved, and its apex, which is much nar- 
rower, is bent towards the main part like a fish-hook. The 
shorter seta is only a trifle shorter. It is less curved and 
the tip is narrower and only slightly bent. Both setz are 
smooth and have a small knob at the apex. The knob is not 
quite smooth, being furnished with a few depressions and 
elevations. 


The common sete are strictly paired, and measured with 
a micromillimeter scale give the following comparative 
values :— 


a—a=110; a-b=12; b-c=g0; c-d=10. 


Notiodrilus cristalifer, sp. nov. 
PLATE XIV, Fics. 160-162. 


Definition.—Length 20 mm., width 1 mm. The anterior seven somites 
smoother than those posterior. The genital zone is sunk as in Benhamia. 
The prostates in XVII and XIX open on prominent papillz. Setze strictly 
and closely paired, all ventral. Penial setze slender, not ornamented. Neph- 
ropores in front of setee d. Diverticles of the intestine in VII, VIII, IX. 
Sacculated intestine in XII; gizzard in V. Spermathecee in VIII and IX. 
Testes in X and XI. Racemose sperm-sacs in XII, very minute and ventral. 
Plain sperm-sacs in IX. Sperm-funnels in X, XI; sperm-ducts not fused 
until the male pore. Prostates confined to their own somites. Megane- 
phridia, with numerous lime crystals. No typhlosole. Septal formula:— 


VEL, WAY NAN OULU, ARADO DOD a. Sane auypanaL 
XILI/XIV. 


Habitat.—Tactic, near Coban, in Guatemala. One 
specimen, July 4, 1882. 
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This little species of /Votcodrilus is well characterized 
by the position of the diverticles of the intestine in somites 
VII, VIII and IX. Nearly all other species of this genus 
have the diverticles much farther back, generally posterior 
to XIII. WV. cristalifer is readily distinguished by the 
form of its spermatheca from JV. tamajusz, also from Guate- 
mala, the only other species so far known which has the 
intestinal diverticles in the same somites. V. tamajusz has 
the penial setae ornamented at apex. /V. Whztmanz has no 
intestinal diverticles. 7 


DETAILED DESCRIPTION. 
Dorsal pores present; the most anterior one [X/X (?). 


Glands.—The suprapharyngeal glands are in six lobes, 
the most anterior one being very minute. There is no 
trace of any septal glands. 


Calciferous Diverticles—The calciferous diverticles of 
the intestine occupy the ventral or latero-ventral part of the 
intestine in somites VII to IX, and constitute merely thick- 
ened folds or swellings of the intestine. They possess, 
however, the same internal structure as diverticles of other 
species, that is, their interior cavity is divided by numerous, 
more or less parallel, folds of the inner epithelium. Ina 
vertical section of the intestine it is seen that these folds are 
confined to the ventral part, gradually diminishing laterally, 
and entirely absent on the dorsal side, where the walls of 
the intestine are characterized by large blood-sinuses. 


The sfermathece in VIII and IX are medium sized, 
slender sacs, each with a small tubular diverticle pointing 
forwards, but confined to the somite of the spermatheca.’ 


The sperm-sacs in IX are large, filling the whole somite. 
They are surrounded by a peritoneal membrane but are 
without trabecula. The racemose sperm-sacs are in XII; 
they are very small and confined to the lateral and ventral 
sides of the ccelom. 

The glandular part of the prostate is large and bent 
zigzag, but is confined to the somite into which it opens. 
There are two distinct layers of cells. 
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The clitellum was not developed in the immature specimen 
at my disposal. 


The fenzal sete are without ornamentation, except for a 
small fin-like flare at the very apex. The apex of one of 
the setz is furnished with a tiny hook, below which on the 
curved side is situated the flare. The other sete is without 
the hook but possesses the flare. 


Tne nephridia are large meganephridia opening in front 
of sete d. They are characterized by numerous—from 30 
to 60—minute crystals, probably of lime, strung out along 
the whole length of the nephridium. Similar crystals, but 
twice the size, are found in the sacculated intestine. None 
are in the diverticles of the tubular intestine. The dorsal 
part of each nephridium is covered by a ccelomic mantle 
extending about one-third down the nephridium. 


The septa between VII and X are thickened both dorsally 
and ventrally, but the septa between X and XIII are thick- 
ened principally ventrally. 


MICROSCOLECIN 4. 


Kry To THE SpEcIES OF Microscolex, Yagansia AND Rhododrilus. 


A. Two pairs of testes. 
Microscolex /osa. 


I. Two pairs of testes. No spermathecz. 

1. No gizzard. Nephridia commence in V. Sperm-ducts join 

the center of the muscular part of the prostate. 
Microscolex dubtus (FLETCHER, 3). 
2. No gizzard. Nephridiacommence in II. No septal glands; 
suprapharyngeal glands small. Sperm-sacs in XI and 
XII. Sperm-ducts join the prostate at the exterior pore. 
Microscolex Poultont BEDDARD (38). 
3. Gizzard rudimentary. Nephridia commence in II. Septal 
glands small; suprapharyngeal glands large. Sperm-sacs 
in XI and XII. Sperm-ducts join the prostate in the 
body-wall, previous to entering exterior pore. Nephro- 

pores with sphincter. 

Microscolex elegans (EISEN, 16). 


(5) December 19, 1899. 
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4. Gizzard rudimentary. Nephridia commence in II. Race- 
mose sperm-sacs in XI and XII. Anterior setae not con- 
verging; posterior converging. Sperm-ducts join pros- 
tate before they enter the body-wall, half-way up the 
muscular part. Nephropores without sphincter. 

Microscolex caroline, sp. nov. 
Il. Two pairs of testes. Spermathecze present, with one diverticle each. 

5. No gizzard. No penial sete. Sperm-ducts join the pros- 
tates in the body-wall. 

Microscolex algeriensis BEDDARD (38). 

6. Gizzard rudimentary. Penial sete present. Sperm-ducts 
open on segment behind the prostates. 

Microscolex phosphoreus (DUGES) MICHAELSEN (30). 

7. Gizzard rudimentary. Sete convergent. Penial setze smooth, 
with end knob. Sperm-ducts open into the prostates. 

Microscolex Horstit, sp. nov. 
III. Two pairs of testes. Spermathecze present, with two diverticles 
each. 

8. No gizzard. Distance a-d several times smaller than c-d. 

Microscolex Benhami (EISEN, 16). 

9. No gizzard. Distance a—-d about equal to c-d. 

Microscolex Troyeri (EISEN, 16). 
to. Gizzard rudimentary, in V. Sete not converging. All 
nephropores in front of sete c. Prostates and sperm- 

ducts open together in the same pore. 
Mitroscolex nove-zelandi@ BEDDARD (25). 

11. Gizzard rudimentary, in V. Sete converging. Sperm-ducts 
open into the muscular prostate. Nephropores II-IV in 
WHRONEOM SAS Goo essed nos Microscolex parvus, sp. nov. 

12. Gizzard rudimentary, in V. Sete converging. Nephro- 
pores II-IV in front of setee d. Prostates and sperm- 
ducts open in separate pores. 

Microscolex Flempelit SmitH (3). 

13. Gizzard in VIII. Sperm-sacs in XII. Prostomium com- 

Dlete Aeivectes Meee Microscolex monticola BEDDARD (86). 
B. One pair of testes. 
Yagansia JMJichaelsen (30). 
I. Spermatheca with one diverticle each. 

1. Gizzard in V. Prostomium incomplete. Sete paired; 
penial setze long. No dorsal pores. Spermathece in IX. 
Sperm-sacs in IX and XI. Prostates extend back many 
SOMiItesiseacer meee Yagansia papillosa (BEDDARD, 87). 

2. Gizzard in VI. Prostomium incomplete. Sete paired. 
Penial setze long. Dorsal pores present. Spermathecze 
in IX. Sperm-sacs in XI. 

i Vagansia longiseta (BEDDARD, 87). 

3. Gizzard in VI. Prostomium complete. Sete paired; 
penial setze curved, without exterior sculpture. Sperm- 
sacs in XI. 

Yagansia pallida MICHAELSEN (28). 
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4. Gizzard in VI. Sete paired; penial setee with crenate 
ridges. Sperm-sacs in XI. 
Vagansia spatulifer MICHAELSEN (13). 
5. Gizzard in VI. Prostomium complete. Sete paired; 
penial setze with spinelets. Sperm-sacs in IX and XI. 
Spermathecal diverticle forked. 
Yagansia grisea (BEDDARD, 87). 
6. Gizzards in VI and VII. Prostomium complete. Sete 
separated; penial setae smooth. Dorsal pores present. 
Sperm-sacs in IX and XI. Sperm-ducts open separately 
from the prostates. 
Yagansia diversicolor (BEDDARD, 87). 
7. Gizzards in VI and VII. Prostomium complete. Setz 
paired; penial setze with transverse ridges, flattened and 
wider at apex. Dorsal pores present. Sperm-sacs in XI. 
Yagansia corralensis (BEDDARD, 87). 
8. Gizzard in VII. Prostomium complete. Sete separated; 
penial setze smooth. No dorsal pores. Sperm-sacs in 
xa: 
Vagansia robusta (BEDDARD, 87). 
9. Gizzardin VIII. Prostomium complete. Setz separated; 
penial setee smooth. No dorsal pores. Sperm-sacs in 
XI and XII. 
Yagansia gracilis (BEDDARD, 87). 
Il. Spermathecze with two diverticles each. 
1o. Gizzards rudimentary. Sperm-ducts open behind the 
prostates in a groove. Penial setze with spinelets. 
fagansia Michaelsent (BEDDARD, 87). 
C. Two pairs of testes; four pairs of spermathece, in VI-IX. 


Rhododrilus Zeddard. 
Rhododrilus minutus BEDDARD (37). 


Microscolex /rosa. 


Microscolex elegans (/7sex ). 


Deltania elegans E1sEN, Mem. Cal. Acad. Sci., Vol. II, No. 5, 1896. 


The following additional characteristics not mentioned in 
the former description are of considerable interest: — 


Gizzard.—There is a small rudimentary gizzard in somite V. The trans- 
verse muscular layer is increased some three or four times, but still is not 
sufficiently thick to form a perfect gizzard. The intestine widens but little in 
this somite and cannot be seen well except in sections. 


Spermathece.—There are no real spermathecee and the peculiar sacs filled 
with spermatozoa found in the specimens first described are of doubtful char- 
acter; they do not open exteriorly. Similar structures have not been found 
in any specimens dissected or sectioned recently. 
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Septal formula:— 


WA Ae NAVAIUIES NACVVAUGISS WANIUAD I D:O.G0 OPA) OA O Gil, SOV, 
XIM/XIV, XIV/XV. 


Hlabitat.—This species was found to be common in 
southern California where I have collected it on Santa 
Rosa Island and at Santa Barbara. On the island it appears 
to be the most common species and there can be no doubt 
but that it is indigenous. 


M. elegans is represented in the eastern United States by 
M. caroline, the main difference between the two being 
the manner in which the sperm-ducts join the prostates. In 
M. elegans the junction is in the body-wall, while in JZ. car- 
olineé the sperm-ducts join the prostate half-way between 
the body-wall and the glandular part. The former species 
is much more delicate than the latter, which may be 
readily transported long distances without injury. 


Microscolex caroline, sp. nov. 


Definition.—Length go-110 mm., width below clitellum 4 mm. _ Prosto- 
mium incomplete. Dorsal pores posterior to clitellum. Clitellum perfect, 
XIII-XVII. Setz rather distant; those in the ventral couples and posterior 
to clitellum converging towards the male pores, but those in front of the 
clitellum not converging. Oviducal pores in line with setze a. Spermiducal 
pores in XVII. Penial setze present. Testes in X and XI. Sperm-sacs 
small and very racemose in XI, XII. Rudimentary gizzard in V. No 
spermathecz. Sacculated intestine in XVII. Nephridia without sphincter. 
Color flesh with a brick red clitellum. 

Septal formula:— 


V/VI, VI/VU, VI/VIll, Viti/ix, fX7X, X/XI, XI/XI, Xixii, 
RIil/X1V, XIV/XV. 

flabitat.—The specimens were collected in the uplands 
near Raleigh, North Carolina, by Messrs. Brimley. 


This species is more robust and of a deeper color than 
M. elegans. The principal differences appear to be the 
following: The sperm-ducts join the muscular part of the 
prostate half-way between the body-wall and the glandular 
part. The nephridia do not seem to possess the sphincter, 
and the sperm-sacs are much more racemose and the lobes 
narrower than in JZ. elegans. 
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DETAILED DESCRIPTION. 


Somites.—The somites anterior to the clitellum are of 
about the same width. 


Set@.—Only those setz anterior to the male pores con- 
verge towards these pores. The sete are distant as fol- 
lows:—Interval a—-a=d-c, but is slightly narrower than 
c-d; a—-b is about two-thirds that of a—a. Sete cand d are 
slightly dorsal. The penial seta are not unusually long. 
They are of medium size; the apex is almost straight, 
ornamented with about twelve rows of faint, short, trans- 
verse, wavey depressions or lines, of which there are about 
three abreast, running somewhat diagonally in the direction 
of the short diameter. 


Intestine.—The gizzard is rather imperfectly developed 
and very small. It is hardly wider than the balance of the 
intestine, is principally developed inwardly and does not 
cause the intestine to bulge out. It is entirely confined to 
somite V. The somites following are strongly nipped by 
the septa. The sacculated intestine, commencing in XVII, 
possesses very thin walls. No large chloragogen cells are 
found on any of the divisions of the intestine. 


The sefia are all very narrow and those slightly thickened 
are not more than twice as thick as the others. All the 
anterior septa are attached half-way between the grooves. 


Glands.—The suprapharyngeal glands are well developed 
and show a succession of lobes increasing in size posteriorly. 
The septal glands are very minute and are found in somites 
Reevirovale Vill and IX; in the latter somite they are 
entirely ventral and exceedingly small, as seen in longitud- 
inal sections of the body. 


Sexual Organs.—The testes are found in somites X and 
XI, the spermiducal funnels in the same somite, while the 
sperm-sacs are in XI and XII. The latter are small, strongly 


racemose and entirely confined to the ventral part of the 
body, not rising above the intestine. The ovaries are as 


usual in XIII. They are strongly fringed, the individual 
strands not being more than one ovum thick. 
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The sperm-ducts are separate to the very point where 
they enter the prostate glands. The prostates are confined 
to one somite. ‘They are very nearly straight, with the top 
slightly bent over. They consist of two distinct parts, of 
which the lower is narrower and strongly muscular. The 
larger, glandular part is club-shaped, the inner or distal 
part being the thickest. The sperm-ducts enter the muscu- 
lar part at a point situated half-way between the body-wall 
and the glandular part of the prostate. The glandular cells 
are not arranged in two distinct layers; there are, however, 
two kinds of glandular cells. The inner layer, consisting 
of the narrowest cells, projects everywhere into the outer 
layer, making the boundary between the two layers very 
indistinct. 

The nephridia commence in somite II, but the body of 
the first nephridium is situated mainly in III. Each 
nephridium is furnished with a large terminal vesicle which 
opens directly through the body-wall. There is no urinary 
bladder, nor is the exterior pore furnished with large 
sphincter cells, as in Afzcroscolex elegans (Eisen 16). At 
the point in the clitellum where the vesicle opens into the 
pore, the clitellar cells suddenly narrow down, thus allow- 
ing the vesicle to connect directly with the pore. The 
nephropores are slightly ventral and anterior to sete c. 


Microscolex parvus, sp. nov. 
PLATE XIV, Fics. 183, 184. 


Definition.—Length 35-45 mm., width 1-1% mm. Somites 85.  Pro- 
stomium does not encroach on somite I. The ventral part of| somite I is half 
as wide as its dorsal part; the somite is narrower than somite II. Dorsal 
pores begin about VIII-IX, a very large one between XIII/XIV. Setz pos- 
terior as well as anterior to the male pore converging towards that pore. 
Penial setee sigmoid at apex. Spermiducal poresin XVII. Oviducal pores 
separate, in line with setee J. Spermathecal pores in line with sete I, in 
VIII/IX. Spermatheca with two diverticles. Testes, two pairs in X and XI. 
Sperm-sacs small, racemose, in XI and XII. A small ovisacin XIV. Giz- 
zard very rudimentary. Sacculated intestine commences in XVI. Sperm- 
ducts open into the prostate. Muscular part of the prostate half as long again 
as the glandular part. Color very pale flesh with pale, yellowish clitellum. 
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FHlabitat.—Santa Rosa Island, and Santa Barbara, Cali- 
fornia. The writer collected some ten or fifteen specimens 
in moist garden soil in May and June. I have no hesita- 
tion in pronouncing this species indigenous to California. 
Its geographical distribution eastward is probably quite 
extensive. 


Outwardly this species resembles JZ. Troyerz, but differs 
in the size of somite I and in having ventral papille and a 
rudimentary gizzard. It differs from J/7. Hempeldin having 
the sperm-ducts open into the prostate; while the deltoid 
arrangement of the ventral sete is different from that of 
M. nove-zelandie. 


DETAILED DESCRIPTION. 


Somites.—The somites in front of the clitellum are of 
about the same size, excepting somite I, which is smaller, 
its ventral part being only one-half as wide as the dorsal 
part. Somite X is slightly smaller than somites IX and XI. 


_ Papille.—A pair of papillae surrounds sete @ in somite 
XI, and a single median papilla which, however, is some- 
times missing, is found in XII. 


Sete.—The deltoid arrangement of the sete is found 
both anterior and posterior to the male pores. This arrange- 
ment of the sete in JZ. parvus resembles that in AZ. Troyer, 
except that the anterior ventral sete are closer together in 
the latter species, although not so close as in 17. Benhamz. 
If we assume that in somite IX the interval between the 
sete @ is equivalent to 11, we get the following ratios :— 


Somite IX: a—a=11, a-b=8, b-c=15, c-d=t14. 

Somite XIV: a—a=14, a-b=7; sete c, d missing. 

Somite XVIII: aa=17, a-b=4, b-c=35; sete d miss- 
ing. 


Somite XXV: ad—a=20, a-b=15, b-c=30, c-d=18. 
Somite XXXIV: a-a=20, a—b=17, b-c=30, c-d=18. 
The deltoid arrangement begins posteriorly with somite 
XIII, or thereabout, and ends with somite XVIII. In 
somite XVIII the distance between sete @ and 6 is only 
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half that between the corresponding sete in somite IX. 
Sete c and d are as a rule absent in the clitellum. The 
common sete are faintly ornamented with six or eight 
rows of short transverse wavey lines running obliquely 
across the seta from apex to center. 


Penial Sete.—The penial setz are slightly sigmoid at 
the very apex. The one I dissected was smooth except for 
two or three deep creases in the concave part just below 
the apex, but I am not certain whether these creases were 
natural or accidental. 


Septa.—The septa are all narrow and those thickened 
are only slightly so. 


Intestine.—The pharynx is developed only Cora 
forms a deep fold or sinus. 


The gzzzard in V is very rudimentary, the thickened 
muscular layer being not more than twice as thick as the 
same muscular layer in the following somites. It does not 
cause the least swelling of the intestine in somite V, and is 
hardly noticeable. The tubular part of the intestine is very 
straight and only slightly nipped by the septa. This part of 
the intestine is ciliated in somite XVI and in the posterior 
part of XV. In XVI it connects with the sacculated intes- 
tine which begins in XVI. The intestine is covered with 
small chloragogen cells in XV to XXIV. 


Sexual Organs.—These offer few characteristics. There 
are two pairs of testes, two pairs of sperm-sacs, and one pair 
of short ovisacs in XIV, projecting from the anterior septum 
backwards. 


The sperm-ducts run singly until they join the prostate at 
a point just before it enters the body-wall; therefore the- 
ducts actually enter the prostate. The prostate consists of 
a glandular and a muscular part, the former being from three 
to four times as wide as the latter, which equals it in length, 
or may be even longer. In one specimen the muscular part 
is half as long again as the glandular; in another they are 
of about the same length. The glandular part consists of 
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two layers of cells, but the inner layer is made up of very 
narrow cells. The glandular part is slightly folded and is 
confined to somites XVIII and XIX, or to XVIII alone. 
The spermathecz consist of one pair of sac-like bodies of 
oblong shape and irregular outline. The two diverticles are 
of unequal size. They are about one-third the length of the 
spermatheca. The nephridia commence in somite I]. The 
four most anterior pores are in line with sete d, those fol- 
lowing are in a line with setz c, slightly ventral to them. 
The nephropores in the clitellar somites are much larger 
and more transparent than the others; they are surrounded 
by a ring of very large cells. 


Microscolex parvus, var. carolinianus, var. nov. 


Definition,—Length 45 mm., width 2 mm. Clitellum % XIII-% XVII. 
Papillze: two on the ventral surface of XI and one median and ventral in XII; 
also a single ventral, median one on the boundary between XVII and XVIII, 
posterior to the male pores. Setze deltoid in their position towards the male 
pore, the same as in the species. Dorsal pore between III and IV but the 
first plain one between VII and VIII. A very large dorsal pore between 
XIII and XIV. Spermathecz larger than in the species and the diverticles 
almost as long as the main sac. The muscular part of the prostate is some- 
what smaller than the glandular part. The gizzard is less rudimentary, the 
muscular layer being about three to four times larger than the corresponding 
layer in somite VI. The septal glands in somites V to [X are less developed 
than in the species. 

fTabitat.—Raleigh, North Carolina. Two specimens col- 


lected by Messrs. Brimley. 


As is seen, the variety differs from the species only in the 
greater development of various interior organs. The prin- 
cipal difference is in the spermathece with their large 
diverticles, those of the species being particularly small. 
Intermediate forms with the species will no doubt be found. 


Microscolex Troyeri (£7sex ). 


Deltania Troyerit E1sen, Mem. Cal. Acad. Sci., Vol. II, No. 3, 1894. 

This species is widely distributed. Specimens are rep- 
resented from the following localities: Coulterville, Calif., 
twelve miles east of the town in the region of the yellow 
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pine in the Sierra Nevada mountains; Redding, Calif., 
collected by Mr. Richard C. McGregor; San Francisco, 
Calif., collected from flower pots by Mr. Charles Fuchs; 
Orizaba, Mexico, collected by Mr. Albert Koebele. 

The species resembles 4/7. parvus in the arrangement of 
the sete, but differs externally, somite I being broader. In 
M. parvus somite I is much narrower on the ventral side 
than on the dorsal, and the whole somite is much narrower 
than somite II. In JZ. Troyerz somite I is wider than somite 
II, and is not narrower on the ventral side. 4/7. Troyert 
possesses no ventral papillz on any of the somites. 


Microscolex Horsti, sp. nov. 
PLATE XIV, Fic. 185. 


Definition.—Length 20 mm., width 1% mm. Somites 45. Sete, begin- 
ning with XXI, deltoid in arrangement both posterior and anterior to the 
male pore. Small ventral paired tubercles in XI; two large ventral tubercles 
in XIV adjoining and dorsal to the ovipores, which are in line with sete a. 
The male pores are so close together that they appear to be situated on the 
same papilla, between setz a, in XVII. Somite I is narrower than II, and 
its dorsal side is half as wide as the ventral. Somites I-VI are a third nar- 
rower than those following. Clitellum perfect in XIII-XVII. Penial setz 
unequal, the longer curved, the shorter straight; both with the apex knob-like 
and smooth. Testes in X and XI. Sperm-sacs small, racemose, in XI and 
XII. Sperm-ducts open into the muscular prostate. Prostate thick and 
bent, confined to one somite. Spermathecz, one pair in [X, each with one 
diverticle. A small rudimentary gizzard in V. 

Fflabitat.—One specimen found among roots of plants in 
a flower pot brought from Honolulu, Hawaii. Taken in 
April, 1898, by Mr. Alexander Craw, State Horticultural 


Quarantine Officer of California. 


This species is well characterized. The close proximity 
of the male pores, the single diverticle of the spermathece, 
the rudimentary gizzard, and the knob-like apex of the 
penial setz serve to place it in the group formed by JZzcro- 
scolex algerzvensis and Microscolex modestus. 

Unfortunately the specimen is badly twisted and all 
the points could not be determined, but enough was shown 
to entirely separate it from the two nearest allied species. 


ZOOL.—VOL. II.] EISEN—OLIGOCH ATA. 161 


The most anterior zephridza are probably in I, beyond 
doubt in Ill. The zztestene which is unusually narrow, is 
nipped by the septa, and the gvzzard is very rudimentary ; 
its muscular layer is of about the same thickness as the 
muscular layer of the body-wall—not thick enough to cause 
the intestine to bulge out. The sacculated intestine com- 
mences in somite XVI. The pharynx also is developed 
ventrally and furnished with subpharyngeal glands. Strong 
septal glands extend back to somite VIII, there being none 
in somite IX. The sfermathece are strong, each with a 
single, rather large diverticle pointed backwards. The 
diverticle joins the muscular part of the spermatheca close 
to the body-wall. The sferm-ducts join the muscular part 
of the prostate in the body-wall. Septa VII to XIV are 
somewhat thickened. The seféa on all the anterior somites 
are attached to the body-wall half way between the inter- 
segmental grooves, in line with the sete. The interval 
between sete a and 6 is slightly less than that between c 
and d. In a general way the arrangement of the sete 
resembles that of JZ. Troyerz. 


CUMIN PEIN Ade 


NOMENCLATURE. 


In his Monograph on Oligocheta Beddard refers all the 
species of Plutellus and Argzlophilus to the genus Mega- 
scolides. The genus Plutel/us was created for a worm with 
alternating nephropores, meganephridia, five pairs of sperm- 
athece and with calciferous diverticles in X, XI, XIJ. The 
genus Megascolides was established by McCoy for a worm 
with plectonephridia, two pairs of spermathece, one diver- 
ticle of the intestine, etc. My genus Argzlophilus was 
made for species with meganephridia, two pairs of sperm- 
athece, no calciferous diverticles, alternating nephropores. 
If the various species are to be bunched under one genus, 
then there can be no doubt but that the genus P/utellus 
must be retained. But I think that we are not yet ready to join 
plectonephric species with meganephric ones in one genus. 
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There are other reasons why I do not think that Plutée/- 
lus and Argilophilus are generically connected. Benham’s 
species Plutellus Perrzerz possesses only one pair of testes 
and one pair of sperm-funnels, and the funnels are enclosed 
with the testes in a special sac. Scrutinizing Perrier’s 
description of his Plutellus heteroporus, it seems to me 
probable that his species agrees with Benham’s in some 
very important points. May not Perrier have mistaken the 
sperm-funnel for oviduct and the testes in X for ovaries ? 
If such is the case, his species would resemble Benham’s 
in having one pair of testes and one pair of funnels, which 
character I think will be sufficient to relegate the two species 
to separate genera. In the only other American species, 
Megascolides americanus Smith, related to these species of 
Benham and Perrier we find plectonephridia and two pairs 
of spermathece. This species is thus undoubtedly more 
related to the Australian species than to the American ones, 
and I think Professor Smith is right in referring it to 
Megascolides. It possesses plectonephridia and two pairs of 
testes and sperm-funnels. As for Argzlophzlus, | propose 
the genus for species with two pairs of testes and funnels 
and with meganephridia. 


AMERICAN SPECIES OF Plutelline. 


A. Meganephridia, one pair of testes and one pair of sperm-funnels, more 
than two pairs (four or five) of spermathece. 


Plutellus Perrier. 


1. Three pairs calciferous glands. 
Plutellus heteroporus PERRIER. 
2. No calciferous glands. 
Plutellus Perriert BENHAM. 
B. Meganephridia, two pairs of testes and two pairs of sperm-funnels, no 
calciferous diverticles. 


Argilophilus Zzsez. 
Argilophilus marmoratus EISEN. 
Argilophilus hyalinus, sp. nov. 


C. Plectonephridia, two pairs of testes and two pairs of funnels, no distinct 
calciferous diverticles. 


Megascolides J/cCoy. 
Megascolides americanus SMITH. 
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A revision of the species belonging to the above genera 
is highly desirable, but until it is done nothing is gained by 
lumping together the species under one genus. 


Argilophilus 7zsez. 
Argilophilus hyalinus, sp. nov. 


Definition.—Length of contracted specimen 90 mm., width 4mm. _ Sete 
paired. Penial setz present. Clitellum saddle-shaped, in XITI-XIX. Gizzard 
in V, very large. Spermathecz three pairs, without diverticles, in VII, VIII, 
IX. Spermathecal pores are postseptal, in front of setee 6. Testes in x, XI. 
Sperm-funnels in X, XI. Ovaries in XIII. Oviducts in XIV, opening in 
front of setae a. Sperm-ducts join in XVIII. One pair of tubular, coiled 
prostates in XVIII. The intestine without diverticles. Nephridia are mega- 
nephric. Color hyaline, without any pigment. 

Septal formula: — 


SSeS Oe 
a aa 


VN NT NA WT IIS, WALID TEX EXGEX Xe ST XS XAT 
Habitat.—Coban, Guatemala, Central America. A single 
specimen. 


To the above short definition I can add only a very few 
details on account of the maceration of the single speci- 
men. The definition is, however, sufficient, as the three 
pairs of spermathece without diverticles serve to fully char- 
acterize the species. The form of the sfermatheca is that 
of an unopened toadstool. In size the spermathece are 
small, not reaching much above half the diameter of the 
worm. The Prostate is flattened and coiled in one plane, 
spreading over two or three somites. The muscular part is 
thickest near the base. The sperm-ducts probably enter 
the prostate at the junction of the glandular and muscular 
parts. The se¢e are almost smooth except for a few small 
notches on the inner side near the apex. The penial sete 
are of medium size, slightly curved, with some shallow cor- 
rugations along the free end. 


Argilophilus marmoratus collinus, subsp. nov. 
PLATE XII, Fics. 118-121. 
Definition.—Male pores situated on lunate papillze, which are somewhat 


sunk and entirely enclosed by a continuous oval ridge. The two ridges are 
connected by a median elevated band running in the direction of the long 
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diameter of the body. Puberty-papillz varying in number, single, median, 
never paired. The ventral interval between setz a-a slightly diminishing 
from about somite XXIV to somite XVII. Penial setz with a few large 
spines near apex. No dorsal pores. Prostomium divides somite I from one- 
half to nine-tenths, and is furnished with two cross grooves. 


Flabitat.—California: Calistoga, Napa County; Mill Val- 
ley, Marin County; also at Duncan Mills, Sonoma County; 
on rather dry hill sides among manzanita bushes and other 
native vegetation. My attention was first called to this 
interesting form by Dr. H. W. Harkness, to whom my 
thanks are due for many fine specimens. 


AFFINITIES AND CHARACTERISTICS. 


Although this worm differs considerably from the other 
Californian forms of the genus I do not consider it to be an 
independent, well defined species—no more so than A. 
ornatus and A. papillifer. These three forms are only 
externally distinct, and so far as I can see agree in internal 
structure. They appear to me as the beginning of species 
branching from a common stock. With these exterior differ- 
ences are connected differences in habitat. A. papzllzfer is 
only found in comparatively very moist places, generally in 
heavy adobe soil, such as near streams, along ditches, under 
logs, in flooded places. <A. ornatus is found in less moist 
places, in ordinary adobe soil, while A. col/znus is found 
only on dry hill sides, which are never exposed to excessive 
moisture. I have nowhere found these forms intermingling 
with each other in the same locality, and it appears as if 
their external structure was due, in part at least, to their 
different habitats. 

A. papillifer resembles A. collinus in possessing only 
unpaired median puberty papillz, while A. ovnatus possesses 
pairs of such papille in the intersegmental grooves. In A. 
ornatus and A. papillifer the structure of the genital zone 
is the same, the male papillez being connected bya thin 
transverse band, running in the short diameter of the body. 
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In A. collinus this band is broad and runs in the long 
diameter of the body. In A. ornatus and A. papillifer the 
ventral interval between sete a—a does not narrow towards 
the male pore, while in A. col/inus this distance becomes 
less towards the male pore. There is also a slight diver- 
gence between the sete a—a anterior of the male pore (fig. 
11Q). 

Another slight difference is seen in the prostomium. In 
A. collinus the prostomium divides somite I very deeply, 
sometimes almost entirely, while in A. pagpellifer and A. 
ornatus the posterior prolongation of the prostomium never 
exceeds the middle of somite I. 

As the triple nomenclature has been objected to by some, 
it may be advisable to retain the name A. marmoratus for 
the form without papilla, making those with papilla varieties 
under this species. 


DIPLOCARDINE. 


GENERAL REMARKS ON AFFINITY. 


Michaelsen’s (30) suggestion that the genus Diplocardia 
be referred to a family of its own is, I think, a good one. 
But I do not agree with him in regard to the distinguishing 
feature of the family. The genus 77zgaster and my new 
genus Zapotecca are the disturbing factors in a perfectly 
satisfactory arrangement of the genera and species of this 
family and those of Benhamine. The question arises, 
which character should be given more weight, the neph- 
ridia or the calciferous diverticles? Whichever is adopted, 
we meet with difficulties. On the whole, I think that in 
this instance the calciferous diverticles are of more syste- 
matic importance than the nephridia. Accordingly, I place 
in this family the genera Zrzgaster and Zapotecia. The 
latter genus is created for a species with meganephridia 
and without calciferous diverticles. To join this species 
with Diplocardia is, according to present ideas, impossible, 
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and I think it is best to keep species with three gizzards 
out of that genus. The completely hidden nature of the 
sperm-ducts is also an interesting feature of the genus, 
which character it shares with 77zgaster. To join Zapo- 
tecta with Benhamza is even less natural. With the genus 
Trigaster there is a greater affinity and at first I had 
arranged the species under that genus: but it now seems 
to me more proper to keep meganephric and plectonephric 
species apart, except in cases where we know with cer- 
tainty that great variation exists in their structure, as for 
instance, in Dzchogaster. 

In a preliminary paper (Eisen 22) have been noted in a 
general way the characteristics of various species of Dzf/o- 
cardia which have been examined critically. Through 
the kindness of Professor Frank Smith of the State Bio- 
logical Laboratory of Champaign, Illinois, | have been 
enabled to study the specimens of all the Dzf/locardza spe- 
cies in his possession, and have made observations on 
some points which previously had been either overlooked or 
misunderstood. 

Professor Smith has also had the kindness to call my 
attention to a couple of errors in the above mentioned 
paper. The species of Dflocardia so far known are 
remarkably well characterized for identification, differing 
strikingly in the external genital zones as well as in their 
inner organization. The median ventral zone around the 
prostates is well marked, but I think too much significance 
should not be placed on the presence or absence of papille, 
there being considerable variation in different specimens. 
Of more importance is the form and size of the zone, the 
curvature and shape of the sexual grooves between the 
prostates, the size and ornamentation of the penial and 
spermathecal sete, the location of the spermathecal pores, 
etc. 

By courtesy of Professor Albert Koebele I add the 
description of a new species, characterized by the posi- 
tion of the male pores in somite XVIII. This raises the 
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number of known species of Dzplocardza to nine, which is 
probably but a small fraction of what will be found in the 
future. 


MorPHOLOGICAL FEATURES. 


There are several structural details in the finer anatomy 
of Diplocardia which are of more than common interest, 
for example, the glandular crop in somites XIV and XV, 
which is found in at least one of the species, Dzplocardia 
Michaelsent, and which may exist in others. In another 
species, Dzplocardia Hisent, Michaelsen found lime-secret- 
ing tissues in the same somites. This structure is said by 
him to resemble that of the calciferous diverticles without 
partaking of the diverticular nature. 

Another interesting morphological feature of this genus 
is the structure of the prostate. I have investigated the 
prostates of D. singularis caroliniana, D. Udet and PD. 
Michaelsenz. In all these species the prostates are exteriorly 
more or less tubular, but the surface is rough, warty, wavey 
and uneven. Longitudinal sections show the lumen of the 
glandular part in J. carolintana to be rather wide and 
straight, continuing regular from one end to the other. It 
is lined by large columnar epithelial cells as is usual in all 
higher terrestrial Oligocheta except the Ocnerodrilini. 

In the glandular prostate of D. MWichaelsenz the lumen is 
very narrow, being no wider than the lumen of the muscular 
part; and instead of being unbroken it sends out along its 
entire course numerous large or small side branches into 
which open the glandular prostate cells, though some also 
open in the main canal. The main lumen, as well as the 
branches, is lined by what appears to be a membrane con- 
sisting of thin, narrow strands of connective tissue, in which 
no nuclei are seen. In other words, the inner epethelial 
layer of cells, which is supposed to be characteristic of the 
higher Terricolz, is wanting. 

In Y). Udez the main lumen of the glandular prostate is 
so irregular and branching that none of the sections show 


(6) December 20, 1899. 


168 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


more than a very short piece of it. Everywhere in the mass 
were seen numerous minute lumens, so small that they 
could barely be studied with the highest lens systems. The 
lumen system in this species is racemose, very similar to 
the stem of a bunch of grapes. The main lumen and the 
branches are lined by narrow strands, the same as in D. 
Michaelsent. In addition to these, the main lumen has 
here and there minute epithelial cells; these, however, are 
absent in the branches. Thus, J. Udez takes an interme- 
diate position between the two other species mentioned 
above. The variations in the position of the spermiducal 
pores, ranging from XVIII to XXI, are also of the greatest 
interest. It seems probable that when more species are 
known, the genus Dzflocardza will prove to be of great 
morphological interest. 


Diplocardia Garman. 


Definition.—Sete, eight, in four couples, lateral and ventral. Penial setz, 
present or absent. Spermathecal sete, present or absent. Prostomium 
divides somite I more or less. Clitellum saddle- or ring-like, generally 
XIII-XVIII. Oviducal pores XIV. Spermathecal pores, two or three pairs, 
either postseptal or preseptal. Spermiducal pores on XVIII, XIX, XX, or 
X XI, according to species. Prostate pores on somites next anterior and 
posterior to the spermiducal pores. The pores on each side connected by a 
groove. A genital zone generally present, with or without papilla. Intes- 
tine with two gizzards, generally in V, VI. C#sophagus either with or with- 
out folds containing calcic concretions. Tubular intestine never with cal- 
ciferous diverticles, as in Bexhamia. A glandular crop sometimes in XIV 
and XV. Sperm-sacs, one pair preseptal in IX, one pair postseptal in XII. 
Two pairs testes in X and XI. Two pairs sperm-funnels in X and XI. 
Prostates, two pairs opening anteriorly and posteriorly to the sperm-ducts. 
Spermathecze, two or three pairs, each one with a diverticle near the center. 
Dorsal vessel double or single. Nephridia and meganephridia generally 
without ccelomic mantle. 


flabitat.—As far as known, the genus is confined to the 
United States and to northern Mexico. 


The following subdivision of Dzplocardia is based on the 
location of the spermiducal pores :— 
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KEY TO THE SUBGENERA AND SpEcIES OF Diplocardia. 


I. Spermiducal pores in somite XXI. No penial sete. 
- Aleodrilus Eisen. 
I. Keyesi (EISEN). 
II. Spermiducal pores in somite XX. 
Omahania, subgen. nov. 
2. verrucosa UDE. 
III. Spermiducal pores in XIX. 
Diplocardta Garman (sens. str.). 
a. Spermathece two pairs. 
3. Both pairs of spermathecal pores are posterior to sete or pre- 
septal; sexual spermathecal sete in VIII and IX. 
Etsent (MICHAELSEN). 
4. The pair of spermathecal pores in VIII is postseptal; the pair in 
IX is preseptal; sexual spermathecal setze in VIII and IX. 
Michaelsent EISEN. 
5. Both pairs of spermathecal pores are postseptal; sexual sperma- 


(decal cele ihn WN ID. Cel coh y een aco oc onde so Udei EIsEn. 
6. Both pairs of spermathecal pores are postseptal; no sexual sperm- 
atheGallSe taste aie sons year tat aty sete eerea ie miceenevetal! riparia SMITH. 


6. Spermathecz three pairs. 
7. Penial sete straight, about one-half longer than ordinary sete. 
Sperm-ducts are hidden in the body-wall. 
communis GARMAN. 
8. Penial setze sigmoid, several times longer than ordinary sete. 
a. Penial setze not ornamented. Color dark brown. 
singularis (UDE). 
6. Penial setze ornamented. Color pink. 
singularis caroliniana, subsp. nov. 
IV. Spermiducal pores in XVIII. 
Natllenta, subgen. nov. 
9g. Spermathecz two pairs. Their pores postseptal, in VIII and IX. 
Sexual spermathecal setz in IX. 
Koebeli, sp. nov. 
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Trigaster 
Lankesteri. 


DIAGRAM SHOWING LOCATION OF he SPERMATHEC2, SPERM-SACS, SPERM- 
DUCTS, PROSTATES AND THE NATURE OF THE NEPHRIDIA. 
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Diplocardia (Aleodrilus) Keyesi ( Z7sezx ). 
PLATE XIII, Fic. 136. 


Aleodrilus Keyest EISEN, Mem. Cal. Acad. Sci., Vol. II, No. 5, 1896. 
Diplocardia Keyesi E1sEn, Zool. Bull., Vol. II, No. 4, 1899. 


Definition.—Color, flesh, marbled violet, no pigment. Size, 70 mm. by 5 
mm. Somites, 150. Prostomium divides somite I about one-half. Dorsal 
pores, the most anterior one in I, VIII/IX. Spermiducal pores in XXI. 
Spermathecal pores, two pairs, in VIII and IX, in front of setze a6. Prostate 
pores in XX and XXII. Oviducal pores in front of setze a. Sete all ventral; 
a-6 slightly larger than c-d; a-a larger than 6-c. Nosculpture. Penial setze 
none. Spermathecal sete not differentiated. Clitellum ring-like anteriorly, 
posteriorly saddle-shaped. Genital zone not distinct; two parallel grooves in 
¥% XX-% XXII; groove almost straight, with a knob at each apex; con- 
cavity turned ventrally. &sophagus without calcic concretions. Gizzards in 
V and VI. Sacculated intestine in XV. Dorsal vessel single, not covered 
with chloragogen cells. Hearts in X, XI, XII, with large pulsating divisions; 
no chloragogen cells. Nephridia, meganephridia, no coelomic mantle. Testes 
in X and XI. Sperm-funnels in X and XI. Sperm-ducts, which join at 
XII/XIII in a common muscular sheath; fuse in XX/XXI. Sperm-sacs, one 
pair preseptal in [X, one pair postseptal in XII. Sperm-masses in X and XI. 
Oviducts in XIV. Prostates confined to one somite each, small, tubular, 
thicker at apex. Spermathecz, two pairs in VIII and IX; distal end knob- 
like; the duct is very slender and long, with a minute wart-like and ear- 
shaped diverticle situated about the middle. 

Septal formula:— 


VI/VII, VII/VIII, VITI/IX, IX/X, X/XI. 


ffabitat.—Ensenada de Todos Santos, Baja California, 
Mexico. 
DETAILED DESCRIPTION. 


Spermathece.—(fig. 136). The form of the spermathece 
is the same as was figured in a previous paper (Eisen 18). 
The duct is very long and slender, though confined to one 
somite. It carries a small wart-like and ear-shaped diverti- 
cle, situated about half-way from the globular knob to the 
base. In this respect the species agrees with the other 
known species of the genus. The diverticle is no wider 
than the duct and resembles an agglomeration of three or 
four minute warty protuberances. In the former paper 
these protuberances were noted but were then considered 
accidental. I am now satisfied that they constitute a true 
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though minute spermathecal diverticle, being constant both 
in position and size, as I afterwards ascertained by examin- 
ation of another specimen. 


Sperm-sacs.—There are two pairs of sperm-sacs. One 
pair is preseptal and slightly racemose in IX, protruding into 
the somite from septum IX/X. It is situated laterally and 
rather ventrally. A pair of strongly racemose sperm-sacs 
is also found in XII, but these are postseptal, protruding 
backward into XJI from septum XI/XII. These latter 
sperm-sacs are much larger and much more racemose than 
those in IX. Hence it will be seen that D. Aeyesz even in 
this respect agrees with the other species of the genus. 


Subgenus Omahania, subgen. nov. 


Diplocardia (Omahania) verrucosa (Ude). 


Diplocardia verrucosa Upe, Zeitschr. wiss. Zool. Bd. LXI, 1895, p. 133; 
E1sen, Zool. Bull., Vol. II, No. 4, 1899. 


Definition.—Color, pink. Size, 65 to 75 mm. by 2.5 to3mm. Somites, 
100 to 125, body round, of even thickness. Prostomium divides somite I by 
one-half. Dorsal pores, most anterior one VIII/IX (or X/XI). Spermiducal 
pores on XX. Spermathecal pores on anterior third of somites IX and X, 
somewhat dorsal to setz d. Prostate pores on XIX and XXI. Oviducal 
pores interior to setee a; no glandular ridge. Sete sigmoid, very faintly 
ornamented. Distance d-d more than half the periphery; c-d somewhat 
greater than a-0; a-a three times, and 6-6 two and a half times greater than a—4, 
no sete ab in XX. Penial setee curved, not ornamented. Spermathecal sete 
not differentiated. Clitellum saddle-shaped, XIII-XVIII. Genital zone a 
rectangular field from posterior % XVIII-% XXII, extending laterally to 
center between 4-c. Two deep grooves from % XIX-% XXI, the convexity 
of which is outwards, except in the center of XX, where it is turned towards 
the median line; one median papille on XXII; one pair papillae on XIX in 
line with setz 6; one pair papilla on XIX and XXI, interior to grooves; one 
pair papille exterior to grooves on each of XIX, XXI, XXII (two pairs 
papillae on each of XIX, XXI, and three papilla on XXII). C#sophagus, no 
calciferous folds or thickenings. Gizzardsin V and VI. Sacculated intestine 
commences in XVI. Dorsal vessel single. Hearts, three pairs in X, XI, XII. 
Nephridia, meganephridia, commence in II, pores intersegmental in front of 
setzee d. Testes in X and XI. Sperm-funnels in X and XI. Sperm-ducts 
open in central part of groove in XX. Sperm-sacs, one pair preseptal in IX, 
one pair postseptal in XII. Oviducts open in front of and interior to sete a. 
-Prostates very thin, even, bent in four folds, confined to one somite each. » 
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Spermathecze, two pairs in VIII and IX, retort-like, with a small, short- 
stalked, ear-like diverticle below the center. No specialized spermathecal 
sete. 

Septal formula:— 


— 
————O—O————— eS —OOl™>>—=E=DDDS eS ee _ — 


Ae ae ree, 


The above definition is taken from Ude’s description. 
There is in my mind some doubt about the position of the 
spermathecal pores in Dzplocardia verrucosa. Ude says that 
the pores are situated on the anterior third of IX and X, 
and between the sete d. In specimens sent me by Dr. 
Frank Smith labeled D. verrucosa, the spermathecal pores 
are situated in IX and X, as described by Ude, but the 
pores are a little dorsal to sete a. However, we must for 
the present accept Ude’s statement, twice repeated (pp. 133 
and 135), and will therefore assume that the specimen sent 
by Dr. Smith belongs to a different species, also belonging 
to the subgenus Omahanzia. What throws a doubt on the 
position of the spermathecal pores is the fact that Ude 
(5, p- 135) states that the ovipores also open between sete 
d. His fig. 14, however, shows that these pores open nor- 
mally, that is, ventral to sete a. The references to sete d 
may be a misprint in both instances. LD. verrucosa, as well 
as the species sent me by Dr. Smith, differs also from all 
of the Dzplocardzas in the position of the spermathecal pores 
in IX and X. In no other species is a spermathecal pore 
found in X. This may possibly be a characteristic of the 
subgenus Omahanza. 


Subgenus Diplocardia Garman. 


Diplocardia Eiseni (J/ichaelsen). 


Geodrilus Eisent MICHAELSEN, Zool. Jahr., Abth. Syst. Bd. VIII, 1894, p. 177. 
Diplocardia Eiseni (MICHAELSEN) EISEN, Zool. Bull., Vol. II, No. 4, 1899. 


Definition.—Color, dorsally dark brown, pigmented, clitellum violet gray. 
Size, 150 mm. by 2mm. Somites 165; VIII-XIII smoother and wider than 
the others. Prostomium divides somite I about one-half, with the lateral 
margins strongly converging. Dorsal pores, most anterior one on XI, first 
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distinct one on XIII. Spermiducal pores on XIX in line with setee a2. Sperm- 
athecal pores on VIII and IX, posterior to setze a, in line with a-d. Prostate 
pores on XVIII and XX, in line with setee 6. Oviducal pores near median 
line, surrounded bya zone. Sete, sigmoid, with numerous fine bars; a-a 
about one-twelfth, d-d, five-ninths the whole periphery; 6-c is shorter than 
a-a; ab shorter than c-d; a-6, half as long as 6-c; ad, slightly shorter than 
c-d. Setz 6 in XIX is present, a is absent or present. Penial setae rudiment- 
ary or very small, in the body-wall of XVIII and XX. Spermathecal sete 
differentiated and ornamented in VIII and IX. Clitellum ring-shaped in 
XIII-XVII, saddle-shaped in XVIII. Genital zone, a quadrangular, glandu- 
lar, ventral zone in XVIII-XX, in the corners of which lie the prostate pores. 
The two grooves are curved ventrally. No depressed area and no papille. 
Gizzards in V and VI. Sacculated intestine commences in XVIII; a dorsal 
typhlosole. Dorsal vessel alternatingly double and single in VI-XV. Hearts, 
four pairs in X-XIII. Nephridia, meganephridia, commence in II. Testes 
in X and XI. Sperm-funnels in X and XIX. Sperm-ducts join, but do not 
fuse until at the male pore in XIX. Sperm-sacs, one pair preseptal in IX, 
one pair postseptal in XII. Oviducts large. Spermathecz, two pairs in 
VIII and IX. A large sac-like part and a thinner, irregularly bent, muscular 
duct; a small, stalk-like diverticle with a knob-like apex. 
Septal formula:— 


—_—=——— 
———e EE ee 
SSS eS 


Vivil, Vil/vill, Vill-Ix, [X/X, X/X1, XIX, XTX, XM/XIV, 
XIV/XV, XV/XVI. 

Habitat.—Orange County, Florida. Specimens received 
from Professor Frank Smith. 


DETAILED DESCRIPTION. 


Body.—The somites of this species are much more dis- 
tinctly set than those of any of the other species. The 
grooves are deep, the equatorials of the somites standing 
out boldly. None of the specimens possess a depressed 
genital zone. The copulatory grooves connecting the 
prostates and male pore are, on the contrary, situated on 
two elevated ridges, the whole zone being raised above the 
sexual surface of the body and more prominent than the 
clitellum. 

The prostomium divides somite I about one-half. Somites 
II to IX increase gradually in width posteriorly. Somites 
VIII and IX are of about equal width. Somites X, XI, XII 
are about of the same width as somites VIII and IX. The 
papilla on which are situated the spermathecal setee are not 
very prominent. 


meres 
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The color of alcoholic specimens is grayish with a tint of 
brown on the dorsal anterior parts, undoubtedly due to pig- 
ment. According to Professor Smith the color is dark 
brown in life. 

The tail of the worm is very characteristic. The last few 
somites are not only much narrower, but are also much 
shorter than any of the others. In three of the specimens 
the last seven or eight somites are half as long and a fifth as 
wide as the somites next anterior. They are of a pale 
whitish color prominently marked off from the deep gray of 
the other somites. In the fourth specimen only the last two 
somites are smaller and whiter. By width of the somite is 
meant the extension from head to tail; the length is the 
diameter across the body. These last somites appear as if 
they had been regenerated, but as all the specimens agree, 
I am inclined to consider this diminution in size a constant 
character. 


Diplocardia riparia S7zth. 


PLATE XIII, Fics. 143, 144. 


Diplocardia riparia SmirH, Bull. Ill. State Lab. Nat. Hist., Vol. IV, 1895, 
p- 285. 

Definition.—Color brown anteriorly and dorsally, clitellum dull coppery 
colored. Size 220-250 mm. Somites, 136-157. Prostomium divides somite 
I by one-half. Dorsal pores, most anterior one on anterior margin of XI, 
near X/XI. Spermiducal pores in XIX. Spermathecal pores, two pairs in 
VIII and IX, anterior to setze ab. Prostate pores in XVIII and XX. Ovi- 
ducal pores in XIV. Sete as in D. communis, no ventral sete ab in XIX. 
Distance a-a=6-c; a-6 very little larger than c-d. Penial setee in XVIII and 
XX. Spermathecal sete not differentiated. Clitellum saddle-shaped, in 
XIII-XVIII. Genital zone, no rectangular ventral zone; a ventral depres- 
sion in XVII-XXI, deepest in XVIII and XX. A pair of crescent-shaped 
grooves curved ventrally from center of XVIII-XX. Two papillz very close 
to median line, between XXI/XX. One median papilla XVI/XVII, one 
pair papillae XVII/XVIII, one pair papillae XX/XXI, one pair papille 
XVII/XVIII. Gizzards in V, VI. Sacculated intestine commences in XVIII. 
Dorsal vessel single. Nephridia, meganephridia, a small pair in II]. Testes 
in X and XI. Sperm-funnels in X and XI. Sperm-sacs, one pair preseptal 
in IX, one pair postseptal in XII. Prostates in XVIII and XX. Sperma- 
thecze, two pairs in VIII and IX, with a large ear-like diverticle pointing for- 
ward, which is very prominent and exteriorly slightly racemose. Anterior 
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and posterior spermathece are of the same size. Septa (according to a sec- 
tion placed at my disposal by Professor Frank Smith) :-— 


——s OO 
—_——s nw eee 
 ———————————————————  —  — 


Voge MAUNAT SS NAAT, \WASUIIDS SDPO SOP, OMIM, MTS, 
ROUEN. 


Fflabitat.—Havana, Illinois. Professor Frank Smith 
kindly furnished me several specimens. 


DETAILED DESCRIPTION. 


Genital Zone.—The genital zone is slightly sunken, very 
much as in Smith’s specimens of D. communis, but to a 
lesser extent. The centre of the zone in XIX is higher, 
while the depression exists in XVIII and XX. But even 
the depressions are slightly elevated in the centre, so that 
there appear to be four separate depressions, one in each 
corner of the zone. The ridge surrounding the zone is 
very low. There is one pair of papille in the posterior part 
of XVII and one smaller pair in XX. One specimen pos- 
sesses a large median papilla in XVI/XVII._ In this 
papilla are seen two distinct depressions, giving it the ap- 
pearance of being double. The papilla is strictly median 
and not in line with the papilla of the zone, which latter are 
all in line with sete ao. 


Spermathece.—As these organs have not been figured, 
and as their shape is of considerable importance, I have 
thought best to give two figures (143, 144) of the two 
spermathece from the same side of a specimen. 


Sperm-ducts.—According to longitudinal sections lent me 
by Professor Frank Smith, the sperm-ducts generally run 
between the ccelomic epithelium and the longitudinal mus- 
cular layer. Here and there, however, they are covered 
by a single strand of muscles. The same characteristic is 
also found in D. communis. According to a private com- 
munication to me by Professor Smith, the statement by 
Garman, that the ducts in J. communis run entirely in the 
muscular layer, is considerably misleading. Even in this 
species the ducts are merely covered by the ccelomic epithe- 
lium and not by muscular strands as in 7rigaster. 
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Diplocardia Michaelseni Zvsezx. 


Diplocardia Michaelseni EtsEn, Zool. Bull., Vol. 11, No. 4, 1899. 


Definition.—Color, flesh. Size, 45 mm. by 2 mm., hardly tapering pos- 
teriorly. Somites, 63. Prostomium divides somite I completely. Dorsal 
pores, most anterior IV/V. Spermiducal pores XIX. Spermathecal pores, 
one pair preseptal in IX, one pair postseptal and almost central or median in 
VIII. Prostate pores XVIII, XX. Oviducal pores XIV, in front of and 
anterior to sete a, close together. Setz all ventral; a-a=3 a-6; a-a about 
one-third larger than 6-c; 6-c=about 2 a-6. Penial sete present at spermi- 
ducal pore. Spermathecal sete present in VIII, IX; setee a and 6 being 
differentiated and sculptured. Clitellum ring-like, dorsally XIII-% XVIII; 
ventrally XIV-XVII. Genital zone, a deep central, oval pit in XVIII-XX, 
surrounded by an elevated ridge. A pear-shaped ventral and median papilla 
in XXI and % XXII, and a similar papilla in 4% XXII and XXIII. Grooves 
between prostate pores are straight. A pair of deep, round pits in posterior 
part of XVII. No paired papille. Esophagus straight or bent, not widen- 
ing in any somite. Gizzards VI, VII. A large, thick glandular crop in XIV, 
XV. Sacculated intestine commences in XVIII. Dorsal vessel single (?), 
swollen in XVI, XVII. Hearts X, XI. Nephridia, meganephridia. Testes 
very large in X, XI. Ovaries are digitate. Sperm-funnels in X, XI. Sperm- 
sacs, three pairs, in IX, X, XII. Those in IX are preseptal, those in X and 
XII are postseptal, in IX only sperm-masses. Oviducts in XIV. Prostates 
occupy somites XVII-XXI, glandular part contains only one layer of cells, 
muscular duct folded, glandular part thick. Spermathecal duct muscular, 
long, folded, pouch large in two divisions; a large, oval, exterior diverticle, 
pointed forwards. The spermathecze in VIII open anterior to sete, those in 
IX open posterior to sete. 

Septal formula:— 


Habitat.—I possess a dozen specimens of this very inter- 
esting species, from Raleigh, North Carolina. Collected 
by Messrs. Brimley. 


Occurs in swamps and in water under logs together with 
D. Udei and D. singularts caroliniana. 


In this species, as in D. U/dez, there are bundles of glands 
opening jointly in a pair of circular orifices in VIII and IX, 
between the sexual spermathecal sete. These glands are 
interposed between the layers of the body-wall and the 
epithelial cells, and run parallel with the longitudinal axis of 
the body. Their structure is described more in detail in a 
memoir soon to be published by the California Academy of 
Sciences, San Francisco. 
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A finity.—Diplocardia Michaelseni resembles )). Udez and 
D. Eiseni in possessing spermathecal sexual sete accom- 
panied by interior glandular structures in the body-wall. It 
differs from all other species so far described in the position 
of the spermathecal pores, which in somite IX are pre- 
septal, while in somite VIII they are postseptal. As far as 
we know it also differs in the possession of a glandular crop 
in two of the clitellar somites similar to the one described 
in Pontodrilus Michaelsent (Eisen, 17). 


EXTERNAL CHARACTERS. 


Body.—The body is cylindrical, and does not taper either 
to head or end. The somites are not well marked off. 
The width is about the same at any point of the body, ex- 
cept at the clitellum, which widens a very little. 


Somites.—The three anterior somites are much narrower 
than the others, and of about equal width, being about three- 
fourths as wide as IV, and one-half as wide as V. Somites 
V, VI, VII are of about the same width. The clitellar 
somites XIII to XVII are of about the same width or slightly 
wider and longer than the others. 


The prostomium divides somite I entirely, reaching the 
intersegmental groove I/II. 


Dorsal Pores.—Most anterior dorsal pore is between 
IV/V. Between II/III and III/IV there are slight depres- 


sions.. 


Spermathecal Genital Zone.—There is one pair of closely 
approximated papille in VIII and IX occupying about 
three-fourths of the ventral side ot these somites. The 
papilla are rosette-like, each with a central depression from 
which apparently protrude the sexual spermathecal sete. 
In the posterior margin of IX, in line with sete ad, are two 
preseptal spermathecal pores. In VIII no such pores are 
visible. 

Postclitellar Genital Zone.—There is an oval sunk field in 
the ventral side of somites XVIII-XX, surrounded by a 
swollen margin protruding beyond the body line. This 
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field is connected anteriorly with two deep pits in the pos- 
terior margin of XVII. Somites XXI, XXI, XXIII are 
occupied by two large ventral pear-shaped swellings, as 
wide as the zone in XVII-XX. Each one of these pear- 
shaped swellings occupies one and a half somites. There 
are no other papille. | 


The cltellum appears ring-shaped and perfect, except for 
a V-shaped ventral depressionin XIII and XIV. The clitellar 
somites-are of even size and form and quite smooth. ‘The 
intersegmental grooves are perfect. 


Spermathecal Sexual Sete and Glands. Sete ab in VII 
and IX are differentiated sexual seta. They are strongly 
sculptured in about the same way as those of Dzplocardza 
Udez, but the anterior part of the ridges are drawn out into 
short spines. 

The sete are accompanied by glandular structures in the 
body-wall, as far as I can see exactly like those in Dzp/o- 
cardia Udez, only not quite so numerous. They all open 
into a common globular chamber, there being no side 
chambers as in J. Udez. 


INTERNAL CHARACTERS. 


Septa.—The enlargement of the septa is principally 
dorsal. This refers especially to the septa separating 
VII/VII, VIII/IX, in which the dorsal part is two or three 
times wider than the ventral part. 


Septal and Pharyngeal Glands.—The eC ae 
glands are well developed. There appear to be at least 
seven dorsal lobes. There are three pairs of very minute 
septal glands in VI, VII and VIII, situated close to the 
intestine and suspended by muscular strands. The one in 
VIII is the largest, and is at the widest part as wide as the 
wall of the intestine. Those in VI and VII are much 
thinner and one to three cells thick. A very interesting 
fact is that throughout the intestine in somites VII, VII and 
IX are seen isolated dark-staining streaks, which upon 
examination are found to consist of glandular cells, exactly 
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like the septal glands. They are found between the epithe- 
lial cells and the muscular layers, the same as the septal 
glands, and differ from the cells of the glandular crop by 
their intense staining, and by their shape, which is also 
similar to the septal glands. They do not appear to dis- 
charge into the intestine. The glandular cells are apparently 
of the same nature as the septal glands. The glands in the 
crop in somites XIV and XV do not stain deeper than the 
epithelial cells, but rather more faintly, and not at all with 
the blue colors, as do the septal glands. 


Spermathece.—\In Diplocardia Eisenit both spermathece 
open immediately in front of the septa, and in the majority 
of the other species so far known the spermathecz open 
posterior to the septa. The present species occupies an 
intermediate position in that one pair of spermathece are 
preseptal, while the other is postseptal. The preseptal 
pores are situated very close to the septum, but the post- 
septal pores are situated very near the center of the somite, 
in line with and immediately in front of setze ab, —so near 
that the pores appear actually in the place where setz ad 
are generally found, while these sete have been pushed 
slightly backward. Setz ad in somites VIII and IX are 
differentiated sexual setz. In the only specimen sectioned 
the posterior spermathece are the longest, pushing back- 
wards to the posterior end of X, but still confined in IX. 
Each spermathece consists of a folded muscular duct and a 
sac-like part, the latter strongly constricted at the centre. 
Each division is oval or semioval, in width about equal to 
one-fourth the diameter of the body cavity. The length of 
the sac-like parts of the spermathecz in IX is equal to or 
even greater than the diameter of the body, or equal to the 
two somites IX and X. The spermathece in VIII are a 
little smaller, which probably is due to want of space to 
develop, they being crowded on one side by the gizzards 
and on the other by the spermathece in IX. 

As regards structure the spermathecz resemble those of 
D. Udet. The lower part, at least, of the muscular duct is 
surrounded by glandular cells and these again by stray 


ZOOL.—VOL. II.] EISEN—OLIGOCHATA. 181 


muscular strands. The diverticle of the spermathecz in 
VIII is so large that it projects through the septum VII/VIII 
into VII. It does not seem to contain any trabecule. 


Reproductive Organs.— Testes are large, in X, XI. 
Ovaries are strongly digitate, longitudinal sections showing 
six or eight narrow lobes starting from the septum. 


Sperm-sacs.—There are three pairs of sperm-sacs sur- 
rounded by a peritoneal membrane. The pair in IX is 
slightly racemose and preseptal. The pair in X is not 
racemose, but still traversed by trabecule starting out from 
septum IX/X. They are thus postseptal. In XI there is 
a large sperm-mass like the pair in X, but there are no 
trabecule and there is no peritoneal membrane. ‘The sacs 
in XII are strongly racemose and postseptal. 


Prostates.—The prostates are large and thick, each one 
folded once. The outline is rough, wavy and warty. The 
muscular duct is well marked and folded two or three times. 
Each prostate occupies about two somites. They open as 
usual near sacs with penial sete, but I am unable to say 
whether these are sculptured or smooth. The structure of 
the glandular part of the prostate is peculiar. The lumen is 
not wider than the lumen of the muscular part. This lumen 
is along its entire length ramified with tapering branches 
into which open the glandular cells. The lumen appears, 
both in the main canal as well as in the branches, to be 
lined by a thin membrane only, which probably must be 
considered as a reduction of the regular columnar epithelial 
cells which characterize the prostates of all higher Oh- 
gocheta except the Ocnerodrilini. This membrane con- 
tains, so far as I can see, no nuclei. The glandular part of 
the prostates is thus only one layer thick, all the cells being 
of the same quality. Around each branch of the lumen 
the glandular cells are arranged as around the lumen of a 
common prostate. They also open in the main lumen. 
Compared to the prostate of D. Udez, the parts of the 
present species are yet more reduced as regards the inner 
epithelium. In D. Udez I could now and then find a nucle- 
ated cell in the lining epithelium, while in D. MWichaelsenz 
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there are neither distinct cells nor nuclei. The branching 
of the lumen is more simple and regular in D. Mzchaelsent 
than in D. Udez. 


Vascular S‘ystem.—I find muscular connecting vessels 
or hearts in X and XI only. There is no supraintestinal 
dilatation of the dorsal vessel, as in some other species. 
The dorsal vessel appears to be single. 


Intestine.—The gizzards are very short and thick and the 
connection between them is not thin, being about one-third 
as wide as the widest part. Csophagus is straight. Tubu- 
lar intestine is straight, slightly and gradually widening 
posteriorly. In XIV and XV we find the most character- 
istic part of the intestine. It consists of an oblong thick 
glandular crop of the same general structure as the one I 
have previously described in Pontodrilus Michaelsent. ‘The 
crop consists of a thick glandular layer of cells which 
appears between the inner epithelium and the muscular 
layer. This layer consists of a great number of small 
cubical cells without any apparent ducts. But unlike 
Pontodrilus Michaelsent, no vascular blood loops are found 
penetrating the cell-layer, which appears homogeneous 
throughout. The part of the tubular intestine situated 
between the crop and the sacculated intestine, that is, from 
the posterior one-third of XV to the beginning of XVII, is 
strongly ciliated. The sacculated intestine is only very 
slightly wider than the tubular intestine. 


Diplocardia Udei /7zsen. 
PLATE XI, Fic. 117; PLATE XIII, Fics. 145-154. 


Diplocardia Udei E1sen, Zool. Bull. Vol. II, No. 4, 1899. 


Definition.—Color flesh, without any pigment; an even tint all around the 
body. Size, 70-90 mm. by 2 mm, at the widest part. Somites, 200-220. 
Prostomium divides somite I about two-thirds. Dorsal pores, most anterior 
one in anterior part of XI. Spermiducal pores in XIX. Spermathecal pores, 
two pairs, in front of setae 6 on anterior part of VIII and IX. Prostate pores 
in XVIII and XX. Oviducal pore in XIV. Sete: a-a=3 a-6; a-a slightly 
smaller than 6-c; 6-c—=4 a-6 (about); c-d not quite twice as wide as a-b; d-d 
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greater than half the periphery. In VIII, IX and X, a-a=1% a-6. Penial 
setee present, ornamented. Spermathecal setz differentiated in VIII-X, 
highly ornamented, accompanied by glands in the body-wall. Clitellum dor- 
sally XIII-% XVIII, ventrally XIII-% XXI. Genital zone a narrow, deep, 
rectangular depression, deeper than in any of the other species, surrounded 
by a thick, elevated ridge. Tubercula pubertatis in XIX-XXI, a pair of papillze 
in XVIII. Most anterior septum III/IV. CEsophagus, no dilations containing 
calcic concretions. Gizzardsin V and VI. Sacculated intestine commences in 
XVII. Dorsal vessel single, thickly covered with chloragogen cells. Hearts 
in X-XII, with chloragogen cells. Meganephridia, no ccelomic mantle. 
Testes in X and XI. Sperm-funnels in X and XI. Sperm-sacs, one preseptal 
in IX, one postseptal in XII, both racemose. Oviducts small. Prostates 
very short and thick, occupying two somites each. Spermathecz with a 
diverticle hidden in the wall of the spermathece, not perceptible except in 
sections. Anterior spermathece largest. , 
Septal formula:— 


WNL, WADA, WUE DID ODL, NOS 


flabitat.—Raleigh, North Carolina. Collected by Messrs. 
Brimley. 


This species comes nearest to D. Hzsenz and D. riparia, 
without exactly being intermediate between the two. From 
D. Fusent it differs in the position of the spermathecal 
pores and in the number of somites containing sexually 
differentiated spermathecal sete, there being two such 
somites in the former and three in the latter species. There 
is also a pronounced difference in the genital zone, which in 
D. Udei is very deep, with straight fosse. The species is 
smaller than D. rzparza, its color is much lighter generally, 
being without pigment, and it possesses the sexual sperm- 
athecal setz which are lacking in D. rzfarza. With those 
species possessing three pairs of spermathece JD. Udez need 
not be confounded. 


DETAILED DESCRIPTION. 


Somites.—(figs. 145, 146.) The anterior somites in- 
crease in size towards the clitellum, with the exception of 
somites VIII, [IX and X, which are much larger than the 
other somites. ‘These somites also contain the genital sete 
described elsewhere. Those somites anterior to VIII are 
all distinctly 3-ringed. Somites VIII, IX, X are perfectly 
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smooth; somites XI—-XVI are 3- or 4-ringed. The clitellar 
somites are smooth, while those posterior to the clitellum 
are distinctly 5-ringed. The prostomium divides somite I 
by fully two-thirds. The clitellar somites are not very 
prominent and evidently not fully developed. Sections 
show that the clitellar glands are thin, extending dorsally 
from XIII-% XVIII, while ventrally they could be traced 
to XXI. This posterior extension of the ventral part of the 
clitellum is due to the high glandular ridge surrounding the 
genital zone (fig. 146). 


Genital Zone.—(figs. 145, 146.) This zone consists of 
a deeply sunk rectangular field in XVIII-XX, surrounded 
by a very high and swollen ridge of oval form, extending 
across the largest part of the ventral surface in somites 
XVII-XXI, where it connects with a low, median, ventral 
ridge of the body-wall. There are generally no papille, 
but in one specimen there was a trace of a pair of papille in 
XVII. The prostate pores are strongly elevated. The 
fossze connecting them are straight, and not curved as in 
some other specimens. There are three pairs of small, 
rather pellucid fields in XVIII, XIX and XX, which I take 
to be tubercula pubertatis. Longitudinal sections show an 
arrangement of glands in these places similar to those found 
in tubercula pubertatis generally. 


Sete.—The distances between the sete are not promi- 
nently characteristic. Distance a—a is about three times 
that of ag—d. The ventral interval or a—a is only slightly 
larger than the lateral interval or d-c. The latter, d—-c, is 
about four times as wide as a—d. The distance between 
setee c-d is not quite twice that between ad. The dorsal 
interval or d—d is greater than half the periphery of the 
equatorial. 

In somites VIII, IX and X the ventral interval, a—a, is 
only about once and a half that of a—d, instead of being 
three times as great as in the other somites. This is due to 
the setz ab being slightly more ventral in these three 
somites. 


ZOOL.—VOL. II.] EISEN—OLIGOCHA#TA. 185 


Spermathecal Sexual Sete.—(figs. 50, 51.) Michaelsen 
was the first to discover the sexual spermathecal setz in 
Diplocardia. These sete have been found in D. Ezsenz, 
D, Udet, and D. Michaelsent. In the former species they 
occur in two somites, VIII and IX, while in D. Udez they 
are found in three somites, VIII, IX and X._ Itis interesting 
to note that in the latter species somite X, which does not 
contain any spermathece, still possesses these sexual sete. 
It is only setze ab which are replaced by sexual seta. The 
form of these is similar to curved penial sete; they are 
much longer than ordinary sete and quite slender (fig. 
150). The apex is strongly and beautifully sculptured, as 
shown in figs. 151, Aand B. Under a low power the sculp- 
ture appears like bristles, but under a good apochromat we 
see that what appears to be bristles are but short curved ridges, 
each one enclosing a flat oval field with a granular sculpture. 
There is no difference between these setz in IX and X. 
Each one of the sete protrudes through a pore surrounded 
by a pale elevated ring or circular ridge and the. body-wall 
surrounding the two sete is elevated, appearing as if 
strongly glandular. This causes the ventral side of somites 
VIII, 1X and X to appear much swollen and also wider than 
the other surrounding somites. 


Glands of the Sexual Sete.—(fig. 154.) The external 
elevation of the body-wall around the spermathecal sete is 
connected with an interior differentiation of structure. 
Michaelsen has described somewhat similar structures in 
D. Eisenz, but judging from Michaelsen’s description they 
differ considerably from those found in YD. Udez. Unfor- 
tunately Michaelsen does not give any figures, so that a 
minute comparison is not possible. He described them as 
structures without distinct cell-walls, but with numerous 
nuclei. I suspect that this absence of cell-walls may be 
due to degeneration. 

In Diplocardia Udez I find that an extra layer of glandular 
cells has made its appearance between the muscular layer 
and the epithelium (fig. 154). Some of these cells protrude 
between the muscular fibres, but the majority are pushed in 
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between the epithelial cells. These glandular cells bear a 
strong resemblance to the tubercula pubertatis cells described 
from Dichogaster Craw, but they have the peculiarity of 
opening into a chamber surrounding the apex of the seta. 
This chamber opens to the exterior through the setal 
external pore, which, as before stated, is surrounded by a 
slightly elevated ring. Thus the glandular cells extend 
from the various ventral parts of the somite, their ducts 
leading to this pore. The distal ends of the cells are all 
bent upwards or downwards, but the long narrow ducts run 
parallel and close together until they reach the pore. The 
secretion in these cells stains but faintly, and in this respect 
resembles that of the tubercula pubertatis. Figure 154 
represents a longitudinal section of this glandular zone. 
The seta comes in from above, but has been cut off 
obliquely. The chamber into which the glands open is 
furnished with side pockets into which some of the glandular 
cells open. The walls of all the cells are very distinct. 
The ccelomic epithelium in somites VIII, IX and X is 
granular and resembles chloragogen cells. The cell-con- 
tents consists of small and numerous round, dark-staining 
granules. The cells themselves are of different sizes, 
protruding more or less freely and independently into the 
celomic cavity, while their thin ends lose themselves 
among the muscular layers. 

Another interesting feature of this glandular structure 
is a double row of cells as in a prostate. The long 
glandular cells may readily be compared to and are perhaps 
homologous with the long glandular cells of a common 
prostate, while the narrow cells lining the chamber into 
which the former cells open are similar to the inner layer of 
cells of the prostate. If the whole structure had been free 
in the ccelom instead of being enclosed by the layers of the 
body-wall, its similarity to a prostate would have been 
almost complete. This fact gives great probability to the 
opinion of Michaelsen, that the prostates are differentiated 
cell-structures originally connected with setz. 
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Penial Sete.—(figs. 152, 153.) These sete are present 
and not rudimentary; they are very minute, curved, and of 
unequal length. The longer seta is very slender, several 
times longer than ordinary sete. The shorter seta is 
thicker and undoubtedly not yet developed. The apex of 
the longer seta is hooked and sculptured. The sculpture is 
different from that of the spermathecal setz and less 
elaborate. There are rows of spine-like elevations combined 
with depressions difficult to describe. 


Septal and Pharyngeal Glands.—Besides the usual mass 
of suprapharyngeal glands there is also a row of subpharyn- 
geal glands of small size, on the ventral side of the pharynx, 
opening into its posterior part. There are very small septal 
glands in VII, VIII and IX, attached to muscular strands 
coming forwards. The longitudinal diameter of these glands 
is no greater than the diameter of the dorsal vessel, and in 
longitudinal sections they appear to be of the same size as 
the isolated subpharyngeal glands. 


Intestine.—The cesophagus is very narrow and tubular; 
it curves upwards from the pharynx. The tubular intestine 
runs straight on from the gizzards to the sacculated intestine 
and is thickly surrounded by chloragogen cells. It is only 
slightly nipped by the septa. The sacculated intestine com- 
mences in XVII. - 


Spermathece.—(figs. 147, 148.) The two pairs of 
spermathece occurin VIII and IX. In the specimen dis- 
sected, as well as in the one sectioned, the anterior sperm- 
athece are much longer and narrower than the posterior 
ones. I have observed this to be the case also in D. sengu- 
laris subsp. caroliniana, and it may possibly be character- 
istic. The diverticle is hardly, if at all, perceivable from 
the exterior. In one spermatheca no exterior diverticle 
could be detected, in the other there is only the slightest 
swelling. In sections the spermathecal diverticle is distinct 
enough, forming a cavity in the spermathecal wall. It is 
divided into several chambers by trabecule. Figures 147 
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and 148 represent one of the anterior and one of the posterior 
spermathece from the same specimen. ‘The figutes were 
drawn from three sections. There is a muscular duct not 
perceived from the exterior, being hidden by the other 
spermathecal tissue. 


SZerm-sacs.—There are two pairs of sperm-sacs, both 
strongly racemose, resembling those of Dzplocardza carolin- 
zana. The pair in IX is preseptal, that in XII postseptal. 


Prostates.—(fig. 149.) The four prostates are very 
compact and when dissected appear as square irregular 
masses. One of the prostates possesses a thin distal end 
doubled on the main body of the prostate. The muscular 
duct is narrow, slender, and coiled. The prostates do not 
project dorsally and are confined respectively to one and 
two somites. The penial setz opening with the prostates 
are not half as long as the muscular part of the prostate. 

The structure of the glandular part of the prostate is 
interesting as it shows a reduction of the inner epithelium. 
The lumen is very narrow, narrower than the lumen of the 
muscular part. It is numerously and irregularly branched, 
the glandular cells opening into the branches as well as into 
the main lumen. ‘The whole prostate forms a single system 
of glands, the secretions of which all flow into the common 
narrow lumen. This lumen is lined, not by the regular 
columnar epithelial cells, but bya thin nucleated membrane, 
with here and there a few very small, distinct cells. The 
prostate is in reality racemose, appearing tubular exteriorly. 
See also the description of D. Michaelsenz. 


LVephridia.—The nephropores are in line with sete d. 
In form the nephridia closely resemble those of A. Keyesz 
which have been figured elsewhere (Eisen 18). The wind- 
ings and the spur are more folded and twisted. There is no 
coelomic mantle. 


Vascular System.—So far as can be judged from longi- 
tudinal sections the dorsal vessel is single. There isa 
peculiarity in the intestinal blood-sinus of some of the sexual 


Zoou.—VoL. II.] EISEN—OLIGOCHETA. 189 


somites. The blood-sinus suddenly leaves the intestine on 
the dorsal side and assumes the form of an independent 
blood-vessel, running close to the intestine, and parallel 
with the dorsal vessel. This supraintestinal vessel exists 
only in somites XI and XII. It begins near the posterior 
fourth of XII and extends forwards to the septum separating 
X/XI. In the posterior of these two somites the supra- 
intestinal vessel lies entirely free above the intestine except 
where it is nipped by the septa. In somite XI it is super- 
posed on the intestine and merely connected by mesenteric 
tissues with the dorsal vessel in those somites. It is not 
covered by chloragogen cells; these, however, cover the 
dorsal vessel, the hearts, and the intestine. The hearts are 
not much dilated, but appear as tubular vessels of even 
thickness, without valves. The lateral vessels posterior to 
the clitellum are covered thickly with chloragogen cells. 
As in A. Keyesz, each lateral vessel possesses a small 
diverticle, situated in the centre of the vessel. The present 
species is more pronounced than in A. Heyesz, being nar- 
rower and often twisted around the lateral from which it 
starts. In A. Heyes¢ two such diverticles are found, but 
they are smaller and more knob-like. 


Diplocardia communis Garman. 


Diplocardia communis GARMAN, Bull. Ill. Lab. Nat. Hist., Vol. III, 1888, 
p. 47. 

Definition.—Color, flesh; clitellum dull yellow or flesh. Size, 300 mm. 
Somites, 123-165. Prostomium divides I by one-half. Dorsal pores, most 
anterior one X/XI. Spermiducal pores in XIX. Spermathecal pores, three 
pairs in VII-IX, in line with a-6. Prostate pores in XVIII and XX. Ovi- 
ducal pores close together in front of and interior to setze a-6. Sete, ventral, 
a-a slightly larger than 6-c, not ornamented; no sete a-6 in XIX. Penial 
setae in XVIII and XX, only slightly curved, smooth, one-third longer than 
ordinary sete. Spermathecal setee not differentiated. Clitellum saddle- 
shaped, in XIII-XVIII. Genital zone, copulatory papille: one pair on 
XVII, one pair on XX. Copulatory grooves on XVIII-XX, curved towards 
the ventral median line. With or without a depressed zone. C#sopha- 
gus, no calciferous folds. Gizzards in V and VI. Sacculated intestine 
commences in XVII, a low typhlosole from XXIII-XL. Dorsal vessel 
alternately double and single from VII backwards. Hearts in X-XII. 
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Meganephridia, most anterior one in III. Testes in X and XI. Sperm-fun- 
nels in X and XI. Sperm-ducts run on top of muscular layer, between it and 
the ccelomic epithelium. They join only at the pore. Sperm-sacs in IX 
preseptal, in XII postseptal. Prostates long, slender, tubular, abruptly bent 
at the pore, sometimes extending over more than one somite. Spermathece, 
three pairs in VII-IX, club-like, with an ear-shaped diverticle below the 
center. 
Septal formula (approximately correct):— 


VI/VIl, VIl/VIIl, VIII/Ix, [X/X, X/7X1. 


Hlabitat.—Champaign, Illinois. Collected by Professor 
Garman. Through the kindness of Professor Frank Smith, 
I have in my possession four specimens collected by Pro- 
fessor Garman, and three specimens collected by Professor 
Smith himself. The former differ from the latter in the 
character of the genital zone. It is well worth the while to 
examine a large number of specimens in order to ascertain 
if there are not two distinct species now joined under the 
name of J). communis. 


Genital Zone.—Specimens collected by Professor Gar- 
man: No.1. No signs of a depressed genital area. There 
is one pair of comparatively large papillz in the posterior 
part of XVII, just clearing the groove of XVII/XVIII, with 
their bases slightly encroaching on XVIII. Besides this 
pair there are three pairs of smaller papillz in the posterior 
parts of XX, XXI and XXII, similarly very slightly pro- 
jecting across the intersegmental grooves posteriorly. No. 2. 
One pair of papilla in XVII, and one pair in XX, situ- 
ated as in) No. 12 No:/3, similar to) Nox 277) Injaligthese 
specimens the papillz of the anterior pair are the largest. 

In each one of the specimens collected by Professor 
Smith there is a depressed genital zone not existing in 
Garman’s specimens. This zone is oblong and almost 
rectangular. It is surrounded by an elevated ridge similar 
in shape to that found in D. Ude7, but it is not so high. 
This ridge extends from % XVII-% XXI, while the 
depressed zone extends from XVIII-% XXI. Inside the 
ridge there is in specimen No. 1 a pair of papillz in the 
posterior part of each of somites XVII and XX and one pair 
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in XXI. No. 2. One pair of papillae in XVII, one pair in 
XX similarly situated. Besides there is one pair of papille 
in the posterior part of XIV, in line with the papillz of the 
zone and of the same size or slightly larger. These two 
papillz are situated on an elevated zone, or, in other words, 
are surrounded by an elevated ridge which is closed in 
front but open behind; it extends to the center of XV. 
No. 3 is similar to No. 2 but has no papilla in XIV. In 
the three specimens the papillae in XVII are larger than 
the posterior papille. 

The depressed zone is not of uniform depth in the three 
somites, being much deeper at the anterior and posterior 
ends. In the part occupied by somite XIX the zone is 
hardly deeper than the main part of the somite, while in 
XVIII and XX-% XXI the zone is deeper at the end and 
appears like two separate cavities, separated by a central bar 
in XIX. There are tubercula pubertatis swellings in XIV 
to XVII, but with no decided external characteristics. 


Diplocardia singularis U/de. 


Geodrilus singularis Ub, Zeit. f. wiss. Zool. Bd. LVII, 1894, p. 69. 


Definition.—Color dark brown. Size 65 mm. by 3 mm. Prostomium 
divides somite I about one-half. Dorsal pores, most anterior one VII/VIII. 
Spermiducal pores in XIX. Spermathecal pores, three pairs in VI/VII, 
VII/VIII, VIII/TX. Prostate pores in XVIII and XX. Oviducal pore in 
XIV, interior to sete a, surrounded by a glandular ridge. Sete, ventral, 
lateral; d-d greater than half the periphery; a-a larger than 6-c; c-d some- 
what larger than a—-d; a-6 about one-half as large as 6-c; Z. 7. shorter than v. 2.; 
a-b half as long as Z.2z., and three times shorter than v. 7.; faintly ornamented at 
apex. No sete a-bin XIX. Penial setz three times as long as the ordinary 
sete, curved, not ornamented. Spermathecal sete not differentiated. Clitel- 
lum, ring-like, XIII-% XVII, saddle-shaped, % XVII-XVIII. Genital zone, 
no rectangular field, two lunate grooves on % XVIII-% XX, convexity to- 
wards ventral median line. One pair papille in XVII. One pair in XX. 
Sometimes with a deep oval zone in XVII-% XXI (Smith’s specimens). 
Esophagus strongly twisted, bead-like in X-XIII, narrower in XIV-XVI, no 
calciferous folds. Gizzards in V and VI. Sacculated intestine commences in 
XVII. Dorsal vessel single. Hearts, three pairs in X-XII; in VI-IX narrow 
vessels. Meganephridia, first pair, in II, small; pores ventral to sete d. 
Testes in X and XI. Sperm-funnels in X and XI. Sperm-sacs, one pair in 
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IX preseptal, one pair in XII postseptal. Prostates with many folds at 
right angles. Spermathece, three pairs in VII-IX, sac-like, gradually nar- 
rowing duct, oblong diverticle. 

Flabttat.—Havana, Illinois. Four specimens (size 90x2 
mm.) from this locality, kindly sent me by Professor Frank 
Smith of Champaign, Illinois. ‘Three of the specimens are 
adult. 


No attempt was made to section and dissect the speci- 
mens. They were labeled by Professor Frank Smith and 
determined by him. They are much longer than Ude’s 
specimens and also narrower. In the table of species I 
have retained the description given by Ude, as future 
investigation of the Havana specimens may reveal 
differences. 


Genital Zone.—The genital zone agrees in a general way 
with the figure given by Ude, but differs in one point. There 
is a very marked depressed area of oval shape occupying 
the ventral side of somites XVIII to % XXI, just posterior 
to the clitellum. When the worm is viewed from the 
ventral side this area is seen to occupy about one-half the 
width of the somite; that is, there is left on either side of 
the depression about one-quarter of the width of the somite. 
There is avery slight ridge bordering the depression, which 
is well defined and sufficiently deep to appear quite dark. 
There are two pairs of papille, one pair in XX/XXI, the 
other in the groove separating XVII/XVIII. 


Anterior Somites.—The prostomium divides somite I 
about three-fourths. Somites I and II are about one-half 
as wide—in direction of head to tail—as somite IV. Somite 
III two-thirds as long as IV. These anterior three 
somites are thus distinctly shorter than the following ones. 
The anterior nine somites are more or less corrugated; 
the others are smooth. The clitellum occupies dorsally 
y% XIN-¥% XVIII, ventrally % XIII-3, XVII. In XVII 
the clitellum leaves a ventral space occupied by the anterior 
pair of the papilla. One specimen does not possess any 
papille. 
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Diplocardia singularis U/de, subsp. caroliniana LH7sen. 
PLATE XIII, Fics. 137-142. 


Diplocardia singularis Ube, subsp. caroliniana EIsEn, Zool. Bull. Vol. II, 
No. 4, 1899. 


Definition.—Color flesh, without pigmentation. Size, 4o-50 mm. by 1.5 
mm. Somites, 64, 98-136. The prostomium divides somite I about one-half. 
Dorsal pores, most anterior on the front part of IX. Spermiducal pores in 
XIX. Spermathecal pores in VII-IX. Prostate pores in XVIII and XX. 
Oviducal pores in XIV, on a small glandular area. Setze as in the species, 
but @a-0 is about twice as long as a-a; a-d is less than one-half as wide as 6-c, 
all faintly sculptured. No sete a-6 in XIX. Penial sete curved, pointed, 
and ornamented. Spermathecal sete not differentiated. Clitellum ring-like, 
except in anterior part of XVIII, where it is saddle-shaped, XIII-¥% XVIII. 
Genital zone not much differentiated. Two curved grooves, with the con- 
vexity turned to the ventral median line. In XVII two large circular areas, like 
depressed papille. In XXI two similar areas. In XXII one median oblong 
area. (Esophagus without calciferous folds. Gizzards in V and VI. Sacculated 
intestine commences in XVII. Dorsal vessel single, with chloragogen cells. 
Hearts, muscular vessels in X—XII, with chloragogen cells. _Meganephridia. 
Testes in XXI. Sperm-funnels in X and XI, compact. Sperm-sacs, one pair 
in IX preseptal, one pair in XII postseptal. Oviducts, very large protruding 
funnels in XIII. Prostates large, tubular, almost straight, one-third as wide 
as the body-cavity. Spermathecz, three pairs in VII-IX; the anterior pair 
the smallest; the two posterior pairs the largest. Each of the latter extends 
through two somites backwards. The diverticle is longitudinally oblong, 
with a distinct stalk or duct, and divided into several chambers by trabecula. 

Septal formula:— | 


VII/VIII, VIII/LX, [X/X, X/XI. 


Habitat.—Raleigh, North Carolina, U. S.A. Found 
under logs and in rotten wood in swamps in the vicinity of 
the city. Fifty odd specimens were received alive during 
the first half of January, 1897, from Messrs. Brimley. 


In the location and number of the various organs this 
form does not apparently differ from Dzplocardza singu- 
laris Ude, but the size and shape of the spermathecz and 
prostates, and the form and ornamentation of the penial 
sete are so at variance with the description and figures of 
D. singularis given by Ude that it seems advisable to class- 
ify the specimens from Raleigh, North Carolina, under a 
separate subspecies. To the differences referred to above 
we may also add absence or scarcity of papillze on the cli- 
tellum, four of which occur in D. sengularzs. 
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The following description will be confined to the points 
of difference between the species and subspecies. A closer 
comparison can only be made through a study of type 
specimens of the species. 


EXTERNAL CHARACTERS. 


Color.—The whole worm is semi-transparent, of a delicate 
flesh-color, with blood-vessels appearing through the skin. 
The spermathecz and prostates appear as white masses 
through the skin. 


Somites.—The somites are all faintly three-ringed. The 
clitellar somites XIJI-% XVIII are much more distinct and 
wider than the somites posterior to them. According to the 
figure given by Ude the clitellar somites of D. sengularzs 
are of about the same width as the somites posterior to them. 
The clitellum ends posteriorly and dorsally with the centre 
of XVIII, but ventrally with the posterior margin of XVII. 
In D. sengularis the clitellum appears to extend to the 
posterior part of XVIII, while ventrally it does not cover 
the whole of XVII. 


The prostomium (fig. 137) divides somite I by almost 
two-thirds. Itis bounded posteriorly by a deep transverse 
groove which extends across the whole somite in the direc- 
tion of the short diameter of the body. 


The dorsal pores begin in IX. The pores increase 
gradually in size posteriorly, those immediately in front of 
the clitellum are larger. The pores in the clitellar somites 
are also distinct. The most anterior pore is situated on the 
anterior part of IX. In several somites anterior to the first 
dorsal pore there are deep depressions which appear, when 
viewed from the surtace, as narrow pores. Longitudinal 
sections show that these depressions do not penetrate the 
body-wall. Undoubtedly such depressions have sometimes 
been mistaken for true pores. 


Genital Zone.—(fig. 137B.) There are two slightly 
curved grooves with the convexity towards the median line. 
They are slightly wavy and surrounded. by a slight 
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swelling. Of these swellings those surrounding the prostate 
pores and penial sete are the largest and sometimes appear 
as elevated papilla. There are no real elevated papille in 
the surrounding somites in any of the specimens; in their 
place are small, round fields, semitransparent and undoubt- 
edly of a nature similar to the papilla. Of these fields 
there are two very closely joining in XVII, posterior to the 
sete and occupying the continuation of the ventral interval 
a—a. Two similar areas are in X XI, while in XXII there is 
a more oblong area, median in position, covering the whole 
ventral interval a—a posterior to the sete. Only the speci- 
mens most fully developed possess these flat papille. 


Set@.—The common sete are like those of D. s¢ngularzs, 
but the ventral interval a—d is less than half that of the 
lateral interval d-c. According to Ude, in D. singularis 
a-b is equal to one-half of 6-c. The sete are all sculptured, 
but the sculpturing is more in the shape of notches than 
that represented in Ude’s figure 11. The shape of the sete 
is also different, the posterior part being much heavier in 
D. caroliniana. 

The penial sete (figs. 139, 140) differ somewhat from 
those of D. sengularts. They are about three times as long 
as the common sete. They are more pointed than those of 
D. singularis as figured by Ude and the apex is more 
twisted. The most important difference is found in the 
sculpturing of the sete, which are not smooth as in D. szn- 
gularts. The sculpture is represented in fig. 140. It does 
not begin at the apex, but some distance below it. There 
are from eleven to fourteen small distinct notches on either 
side. The two sete in each bundle are practically alike. 


INTERNAL CHARACTERS. 


Spermathece.—(figs. 141 AandB.) There are three pairs 
of spermathece as in D. s¢ngularis, situated in somites VII, 
VIII and IX, with the pores in front of the sete. They 
differ in shape from those of D. sengularzs, being much 
longer and narrower, and with the exception of those in VII, 
extending through two somites instead of being confined to 
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one as in that species. This difference in size would, how- 
ever, be of less importance were it not coupled with a 
change in the form of the diverticle. Ude describes and 
figures the diverticle of D. sengularis as being transversely 
oval with a short shaft. In the subspecies carol/niana the 
diverticle is longitudinally oblong and the apex knob-like. 
This was found to be constant in the three specimens 
opened. 


Septal and Pharyngeal Glands.—The pharyngeal glands 
are also developed ventrally, though they are here much 
smaller than on the dorsal side. Dorsally they are long 
and in cross-sections present a row of about seven glandular 
masses attached to as many muscular strands. On the under 
side of the pharynx, just above the ventral nerve-cord, 
there is a row of narrow and short glands, also attached to 
muscular strands, one following the other, just as on the 
dorsal side. These ventral glands open into the ventral 
part of the pharynx near its posterior margin. There are 


also small septal glands close to the cesophagus in somites 
VII and VIII. 


Prostates.—(fig. 142). The prostates are much larger 
and of different form from those of D. sengularis. Ude’s 
figure does not show the muscular duct, and his description 
does not mention its relative size to the glandular part; but 
the glandular part which he figures is certainly very much 
narrower in proportion to its length than what we find in 
the subspecies. In the former the glandular part is five or 
six times the width of the duct. This glandular part was 
the same shape and size in the three specimens examined 
by me. In width it equals about one-third or more of the 
body-cavity of the worm; it is scarcely folded, slightly 
irregular and nipped, and extends through three or four 
somites. The posterior prostates appear to be a trifle more 
folded and extend backwards. Thus the prostates opening 
in XVIII occupy XVI, XVII, XVIII and XIX, while those 
opening in XX occupy XX and XXI and sometimes part of 
XIX. Two figures are given of two prostates on one side 
in the same specimen. 


| 
i 
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Blood-vessels and Hearts.—The dorsal vessel is single. 
There are three pairs of muscular vessels in somites X, XI 
and XII, which probably serve as hearts. They are not 
greatly extended, nor are they divided into pulsating cham- 
bers separated by valves, asin J. Keyesz. The hearts are 
covered by chloragogen cells. The dorsal vessel is simi- 
larly covered. The blood-sinus in the dorsal part of the 
intestine in X, XI and XII rises above the muscular layers 
of the intestine and forms a kind of supraintestinal vessel. 
In none of these somites is this vessel so free as in J). Udez, 
being everywhere attached to the intestine, though elevated 
above it. In JY. Udez the part in XII is entirely separated, 
while the one in XI is only superposed on the intestine. 


Intestine.—There are no dilations of the cesophagus. 
The sacculated intestine commences in XVII. There is a 
typhlosole in XX-—XIV. 


Subgenus Naillenia, subgen. nov. 


Diplocardia (Naillenia) Koebeli, sp. nov. 
PLATE XIV, Fics. 177, 178. 


Definition.—Size 80-100 mm. by 2mm. Somites about 100. Prostomium 
divides somite I about one-half. Dorsal pores, VII/VIII. Spermiducal 
pores in XVIII. Spermathecal pores in VIII and IX, both pairs postseptal. 
Spermathecal sexual sete in IX. Penial sete large, curved in XVII and 
XIX; sculptured, with spines. Exterior papilla, one pair on IX, one large 
median papilla covering posterior part of X and anterior part of XI; a large 
median papilla on XIV and XV; a large median papilla between XIII and 
XXIV. Sacculated intestine commences in XIV, thence to XXIII it possesses 
an interior thick and greatly folded epithelium. Spermathecz large, with a very 
large and thick diverticle directed forwards. Prostates thick and long, each 
occupying at least two somites, opening into XVII and XIX. 

Septal formula:— 


NAVIN N;VORDD,  WilDI; OX, <IN pen XRG) ORCI PRen In LUPE Le 

Flabitat.—About a dozen specimens, of which five were 
adult, taken by Professor Albert Koebele at Morelos, 
Mexico, at an altitude of 6,000 to 7,000 feet, in the region 
of the pines, September, 1897. Though otherwise fully 
developed sexually, none of the specimens possess a 
clitellum. 
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The subgenus is named for Professor A. Van der Naillen 
of San Francisco. ‘This very interesting form differs from 
all other members of the genus in the position of the sperm- 
iducal pores, in XVIII, showing the extent of the variation 
of these pores in the same genus. It stands at one end of 
the series, while Dzplocardia Keyest stands at the other, 
giving an extreme variation of four somites in which are 
located the male pores. JL. Koebelez differs from all other 
species of Dzplocardia in not possessing racemose, pre- 
septal sperm-sacs in IX, a character which seems to join 
it more closely to the Benhamza group, and perhaps to 
Trigaster. 


DETAILED DESCRIPTION. 


Somites.—Somite I is dorsally as wide as somite III, ven- 
trally as wide as somite II. Somites II and III are narrower 
than those following, which slightly increase in size pos- 
teriorly, at least as far as X or XII. 


Clitellum.—The clitellum is not developed in any of the 
specimens, and it is possible that it is altogether absent. The 
large papillz surrounding the prostate pores may serve as a 
substitute for a clitellum. These papilla show the same 
structure as that described in the tubercula pubertatis of Pon- 
toscolex, except that the glandular cells are much larger and 
extend not only into the muscular layers, but far beyond 
them into the ccelomic cavity of the body. ‘These glandular 
masses form a continuous stratum on the ventral side of 
somites XVII, XVIII and XIX, but are especially developed 
back of the prostate pores, where they extend to the centre 
of the ccelomic cavity, touching the sides of the intestine. 
These glands do not open into any special pore, as is the 
case in some other species where, for instance, they open 
into the papille of the spermathece. ‘They open on the 
surface in exactly the same manner as the large glandular 
cells of the clitellum. The glands do not occur singly, but 
in bunches. I am inclined to regard them as modified 
clitellar cells. 
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The genztal zone in somites XVII—XIX is square, the 
grooves being straight and parallel, bounded by ridges 
connecting the papillz around the prostate pores. 


Papille.— The papillz surrounding the spermathecal 
pores, as well as the single median papillae on X/XI and 
XIV/XV, show a structure similar to that of the sperma- 
thecal papillez figured for D. Udez, except that the cells are 
much narrower, though fully as long. In the papilla on 
XIV/XV these long horizontal cells open into two pores 
situated in line with the ventral couples of setz, in the inter- 
segmental groove between these two somites. 


Set@.—The fenzal sete, opening at the prostate pores, 
are very long and much curved, like a sickle with a reflexed, 
sharply pointed apex. Along the whole length the seta is 
ornamented with some twenty or more rows of short scale- 
like spines, hardly projecting from the main body, except 
at the recurved part of the apex, where the spines area 
little longer. One specimen has curved penial sete in 
somite XVIII. They are much smaller than those in the 
prostate papillz, but much larger than the ordinary sete. 
The specimen sectioned did not have these seta, and I 
suppose their presence is abnormal. 


Spermathecal sete are present in the two papillz in somite 
IX. There are two sete in each papilla, pointing forwards ; 
they are about twice as long as the common sete, almost 
straight, with the apex slightly spatulate, and appear to be 
somewhat ornamented, in the same manner as the penial 
sete. A description of the exact structure cannot be given, 
as it was desired not to mutilate the specimen. 


The common sete are sigmoid as usual. Their position 
posterior to the clitellum may be expressed as follows :— 


d—c=15; c-b=85; b-a=20; a-a=85; a-b=20; b-c—85; 


c—-d=15. 

d—c=20; c-b=80; b-a=15; a—-a=90; a-b=15; b-c=—80; 
=a 2 Or 

d—c=20; c-b=85; b-a=20; a-a=90; a-b=20; b-c=85; 
c—-d=20. 


(8) December 22, 1899. 
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The above shows a slight variation, partly actual and partly 
due, perhaps, to unequal stretching of the body-wall. 
Anterior to the male pores the distance between setz c 
and d is somewhat greater. The arrangement may be given 
as follows :— 
d—c=20; C-b=55; 6-a=12; a—a=45; a-b=12; b-c=55; 
c—-d=20. 
As regards the size of the setz, it is interesting to note that 
while those posterior to the male pores are all of about the 
same size, those between the male pores and the front part 
of the body vary in such a way that the ventral sete are 
about twice as large as the lateral. The apices of these 
sete are slightly ornamented with five to six rows of shallow 
notches, resembling the undeveloped eyes of a potato. 


Gizzards.—The two gizzards are well developed and 
situated in somites V and VI. 


Intestine.—The tubular intestine offers nothing character- 
istic. It is straight and only slightly nipped by the septa. 
The sacculated intestine commences in XIV. _ It is of char- 
acteristic structure. The outer wall of this part of the 
intestine in somites XIV to XXI is straight, but the inner 
layer comprising the villi is much folded, being besides 
very thick. This inner epithelial layer is thicker and more 
folded than any other epithelial layer of the intestine, and 
is probably of the nature of a typhlosole. In somite XX 
the sacculated intestine assumes the usual shape, with thin 
walls not folded. 


Generatwe Organs.—The testes are in somites X and XI. 
There are two pairs of large racemose sperm-sacs project- 
ing from the anterior septum, in somites X] and XII. The 
sperm-funnels are in X and XI. The ovariesin XIII. The 
ovipores are separated. The spermathece are very large, 
each being furnished with a large forward pointing diver- 
ticle, originating near the base of the main sac, the junction 
of the two being very wide and the diverticle within a neck. 
The spermatozoa are collected in small pockets in the wall 
of the sac, in the same way as in Argvlophilus, the pockets 
being somewhat smaller than in that genus (Eisen 16). 


| 
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The spermathecal pores are found on the anterior face of 
the somite, about half-way between the setz and the bottom 
of the intersegmental grooves. The glandular prostate 
contains two layers of cells. 


Septa.—The septa do not strictly correspond to the inter- 
segmental grooves, but start out almost from the centre of 
the somites. 


The septal glands are very diminutive in somites IV to 
VII and in X. They are attached to the blood vessels. 
The suprapharyngeal glands are of medium size. 


The 6razn is situated in somite II. 


The tubular zntestine and the anterior ‘segments of the 
sacculated intestine are furnished with chloragogen cells. 
Similar cells also surround the dorsal vessel. Sections 


show that the most anterior dorsal pore is between somites 
VII and VIII. 


The nephridia commence in somite 1V. Their structure 
has not been studied, but it appears to be similar to that of 
the nephridia of the other species, that is meganephridia, 
resembling those of Dzplocardia Keyesz. 


The dorsal vessel is double. In XI and XII it is narrow 
and tubular; in XIII to XVI it is much wider. 


Color.—As far as could be judged from specimens pre- 
served in formalin, the color is pale flesh without any trace 
of pigment. 

The species is named for Mr. Albert Koebele, Horticul- 
tural Entomologist of the Hawaiian Government, to whom 
I am greatly indebted for a number of most interesting spe- 
cies which he collected in Mexico. 


Trigaster Benham. 


Definition.—Setz paired, eight in each somite. Clitellum long or short. 
Gizzards two or three. Nephridia plectonephric. Spermathecz two pairs, 
in VIII and IX, with or without diverticle. No diverticles of the intestine. 
Prostates two pairs, open in the somites anterior and posterior to the male 
pores, which are in XVIII. Penial sete present or absent. Sperm-ducts 
are completely hidden in the muscular layer of the body-walil. 
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It is not without some hesitation that I have modified the 
generic definition of this genus as given by Benham, in 
order to be able to arrange in it the new species to be 
described hereafter. On the other hand, if a new generic 
name is to be made for our new species, its characterization 
would rest mainly on negative characteristics, viz., the pos- 
session of two gizzards instead of three, and on the lesser 
extent of the clitellum. For the present, it seems prefer- 
able to refer the new species to the old genus 7rzgaster, 
and to modify the definition of the genus rather than to 
create an uncertain one. ‘The hidden nature of the sperm- 
ducts is probably characteristic of all the species. 

The question will undoubtedly arise as to why this genus 
has been made to include a species with only two gizzards, 
when the genus was founded upon a species characterized — 
by three gizzards. The answer is found in the fact that 
T. tolteca more closely resembles Benham’s (3 and 13) 
species 7. Lankestert than any other species or genus 
known. It possesses all the important features of Benham’s 
species, the only great difference being in the number of 
gizzards. Perhaps the most important character of 77z- 
gaster will be found in the hidden course of the sperm- 
ducts. While this is not demonstrated in 7. Lankesterz, it 
is more than probable that it will be found to be the case 
even in this species. Benham did not find the sperm-ducts 
and the probable reason for this is that they are hidden 
in the body-wall. 

If the want of a gizzard should exclude 7. ¢olteca from 
the genus 7rzgaster, then a new genus must be created. 
The species cannot be united with Benhamza, differing, as 
it does, in too many important points. It possesses plecto- 
nephridia instead of micronephridia; it has no diverticles 
of the intestine; and finally, its sperm-ducts are hidden in 
the body-wall. Zapotecia ameca-mece resembles Benham’s 
original 7yzgaster species in most particulars, but differs in 
having meganephridia instead of plectonephridia. 
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The hidden nature of the sperm-ducts is characteristic of 
both species of 7rzgaster. ‘This character is also found in 
two species of Dzflocardia but to a lesser degree, the ducts 
being merely covered by the peritoneum or by a strand or 
two of muscles. In the absence of diverticles of the intes- 
tine Zrzgaster resembles the other genera of this family. 
This character seems to me to be of the greatest importance 
and I consider it to be the distinguishing feature between 
Diplocardine and Benhamine. 

The two species of 7rzgaster may be distinguished as 
follows :— 

Trigaster tolteca, two gizzards, in V and VI. 
Trigaster Lankesteri, three gizzards, in VII, VIII and IX. 


Trigaster tolteca, sp. nov. 
PLATE XIV, Fic. 179. 


Definition.—Length over 120 mm., width below clitellum 5 mm., at the 
tail g mm. Somites 190. Setz in couples, the ventral ones closer than the 
dorsal. Penial setze at the prostates curved and smooth. Prostomium barely 
indentates somite I. Dorsal pores posterior to clitellum. Clitellum in 
XIII-XIX. Genital zone almost square, sunk, with two parallel fosse. A 
small median papillaon XX. Two gizzards in V and VI. No diverticles of 
the intestine. Very small septal glands extending to somite IX. Small sub- 
pharyngeal glands present. Racemose sperm-sacs in XII growing out from 
the dorsal vessel. Spermathecz without diverticles, in VIII and IX; the 
pores in the intersegmental grooves VII/VIII, VIII/IX, postseptal. Testes 
and sperm-funnels in X and XI. Ovaries in XIII. Sperm-ducts hidden in 
the longitudinal muscular layer of the body-wall, fusing at the pores in XVIII. 
Prostates tubular, in XVII and XIX. Nephridia consist of many isolated 
tufts, commencing in III. Dorsal vessel double in X, XI, XII (?). Hearts 
very muscular, the last one in XIII. Color pale; no pigment. 

Septal formula:— 


Re VEEL, VII/VIll, WITI/TX, IX/X, XX, KIX, XUN, 
XITI/XIV.- 


Flabitat.—Toluca, Mexico, in the pine-region at an alti- 
tude of 8,000. Collected by Professor Albert Koebele. 


Of the single specimen one-half of the anterior end was 
sectioned lengthwise, the other half crosswise. The part 
sectioned longitudinally exhibits the following anomaly: 
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The anterior prostate, in XVII, is double, as regards both 
the glandular and the muscular part. A single large pros- 
tate opens with the sperm-ducts in the equator of somite 
XVIII. With this prostate opens also a pair of penial sete 
exactly similar to those in XVII] and XIX. The other side 
of the worm does not exhibit these peculiarities. 


DETAILED DESCRIPTION. 


Owing to the indifferent state of preservation of the single 
specimen, but few details can be given. The spermathece 
are very large and have the form of elongated sacs without 
diverticles. The upper end of the sac is somewhat wider 
than the lower half near the pore. The walls are very 
thick. The upper, larger chamber is lined by very long 
columnar epithelium. The lower part exhibits a very 
peculiar structure. The lumen is narrow and the walls are 
enormously thick. These walls are made up of large, 
globular, glandular cells of various sizes. The cells are 
separated into groups by trabecula, thus having the appear- 
ance of closely packed composite glands. Around this 
glandular part of the prostate is seen the usual muscular 
layer. The epithelial cells of the upper chamber are 
arranged in groups like villi and are fully as large as the 
epithelial cells of the intestine. The pores of the sperma- 
thece are postseptal, though opening into the angle of the 
intersegmental grooves. 

There is a pair of racemose sperm-sacs in XII, but instead 
of projecting from the septum they are seen to grow around 
the hearts in that somite, the connection with the septum 
probably having been separated. 

The glandular part of the frostate is by far the longest, 
extending to the dorsal part of the somite. The muscular 
duct is very short and narrow, extending only a little way 
above the body-wall. Outwardly the glandular part is 
entire, but sections show it to be composed of numerous 
separate though closely packed lobes of glandular cells. In 
the part nearest the lower lumen two distinct layers of cells 
can be distinguished, but in the upper part there is only one. 
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In the specimen sectioned, the sperm-ducts on one side 
of the body fuse together just in frontof the pore. On the 
other side they open through two distinct pores. The 
sperm-ducts after leaving the funnels dip directly into the 
body-wall. The testes and ovaries are attached rather high 
up, or in line with the sperm-funnels. 

There is no typhlosole. The sacculated intestine seems 
to begin in XIII. The nephridia consist of minute tufts of 
tubules irregularly scattered over the body-wall and espec- 
ially numerous near the septa. Neither nephrostomes nor 
nephropores could be found. 


Sete.—The penial setz are narrower than the ordinary 
sete, slightly curved at the apex, and smooth. The ordi- 
nary sete are all ventral and not ornamented. They show 
the following arrangement according to measurement with 
the micromillimeter: d—c=30; c-b=40; b-a=13; a-a=35. 
The distance between the ventral sete is thus considerably 
less than that between the lateral sete. 

The body-wall is very thick, the arrangement of the 
muscular layers being like that in /Votzodrzlus. 


Zapotecia, gen. nov. 


Definition.—Sete paired, eight in each somite. Clitellum short. Gizzards 
three, in V, VI and VII. Meganephridia. Spermathecz, two pairs in VIII 
and IX, with imperfect diverticle. No calciferous diverticles of the intestine. 
Prostates, two pairs, open on somites anterior and posterior to the male pores, 
which are in XVIII. Penial sete present. Sperm-ducts hidden in the 
muscles of the body-wall. 


A finity.—The genus differs from 77rzgaster in the pos- 
session of meganephridia instead of plectonephridia. From 
Diplocardia it differs in having three gizzards instead of 
two. 


Zapotecia ameca-mece, sp. nov. 
PLATE XIV, Fic. 180. 


Definition. — Length, 120 mm., width 8 mm. (specimen contracted). 
Somites 200., Prostomium divides somite I about one-half. First dorsal 
pore XV/XV1I; first large pore XX/XXI. Clitellum saddle-shaped, in XIII- 
XIX. Sete all ventral, paired, but not closelyso. Penial sete present at the 
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prostates, curved and smooth. Genital zone large, square, not deeply sunk. 
No papillz or ridges. Gizzards three, in V, VI and VII. No calciferous 
diverticles. Small subpharyngeal gland. Verysmall septal glandsin VII-IX. 
Large racemose sperm-sacs in XI and XII, both postseptal, projecting from 
the septa. Spermathecze in VIII and IX opening into the intersegmental 
grooves VII/VIII and VIII/IX, but considerably posterior to the septa. 
Testes and sperm-funnels in X and XI. Ovaries in XIII. No ovisacs. Sperm- 
ducts run entirely hidden in the body-wall, fusing at the pore, in XVIII. 
Prostates in XVII and XIX. One pair of meganephridia in each somite. 
Nephropores in line with sete 6. Last heart in XII. Sacculated intestine 
commences in XIII. Color pale flesh without any prominent pigment. 
Septal formula :— 


IV/V, V/VI, VI/VI1, VIII/Ix, TOO OXG DXCXON) OXCU GIy NI ONGTAIE 
flabitat.—Ameca-meca, Mexico. One adult specimen 
collected by Professor Albert Koebele, in August, 1897, at 
an altitude of 8,000 feet. 


A finity.—As far as can be judged from Professor Ben- 
ham’s description of his immature specimen of Trzgaster 
Lankestert (Benham, 3), Z. ameca-mece besides having 
meganephridia instead of plectonephridia, differs in the 
location of the three gizzards and of the spermathecal 
pores. In 7rigaster Lankester these pores are figured by 
Benham as being in the posterior part of the somite, thus 
making them preseptal, while in Zapolecza ameca-mece they 
are postseptal. 

DETAILED DESCRIPTION. 


Set@.—The sete are paired, but not very closely. By 
measurement with a micromillimeter ocular the intervals 
were found to be as follows :— 
d—c=35; c-b=92; b-a=35; a-a=115; a-b=30; b-c=90; 

c-d==35. 
The distance between setz ad and cd is almost the same. 


The fenzal sete, of which there are two in each sac, are 
much narrower than the ordinary sete. A good view of 
the tips was not obtained, but they appear to be smooth and 
slightly curved. 


Somites.—The segments of the body increase in length 
gradually towards the front end. The clitellar somites 
are very narrow. ‘The specimen being in a poor state of 
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preservation the genital zone is less distinct than it would 
have been in well preserved specimens. The zone is large 
but not deep, and is bounded by the edges of the saddle- 
shaped clitellum, which barely reaches the ventral side of 
the body. The two longitudinal fossz could hardly be 
distinguished. 


Gizzards.—The gizzards are fully developed but shorter 
than in 7rigaster Lankesterz, as described by Benham. The 
thick part is situated in the posterior part of the somites. 
From the thick posterior part the gizzard tapers anteriorly 
into a very thin wall. 


The tubular intestine is much nipped by the septa. There 
are no traces of any calciferous or other diverticles of the 
intestine and there appears to be no typhlosole. The walls 
are deeply plicated and strongly vascular. 


Glands.—There is a row of narrow but rather long sub- 
pharyngeal glands opening into the ventral part of the 
pharynx. This row extends all along the ventral side to 
the cesophagus. The septal glands are very small and 
easily overlooked. 


Nervous System.—The brain is in somite III. The 
ventral nerve-cord is very large. Its muscular outer layer 
is enormously developed, its diameter being thicker than 
the inner cellular part. 


Nephridia.—There is a pair of perfect meganephridia in 
each somite. The nephropores are in line with sete 0. 
Judging from sections the nephridia seem to resemble those 
of WVottodrilus. 


Spermathece.—There are two pairs of large spermathece 
in VIII and IX, each possessing a large sac-like diverticle 
of peculiar structure. This diverticle is directed forwards 
and is situated in the same somite as the main sac. In one 
spermatheca the diverticle is formed by the bulging out of 
the whole anterior wall of the lower, narrower part of the 
spermatheca; in the other the diverticle is attached to the 
narrow part of the spermatheca proper, at its junction with 
the body-wall. The diverticle and the distal sac proper are 
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of about the same size. The distal sac is of the usual 
structure, with columnar epithelium. The narrow, lower 
part of the spermatheca, as well as the diverticle, is of a 
different structure, the walls consisting of a continuous row 
of small pockets separated by long, narrow cells. In these 
pockets are packed bundles of spermatozoa, the heads of 
which are attached to the bottom wall of the pockets. At 
the junction of the narrow and the sac-like parts of the 
main diverticle are found a few cells of the same peculiar, 
globular form as those found to be so numerousin 7rzgaster 
tolteca. Itis evident that the structure of the lower parts 
of the spermatheca is similar in 77zgaster Lankesterz and 
Z. ameca-mece, as Benham also describes the spermatozoa 
as being attached to the lower part of the diverticle. The 
pores of the spermathece are situated half-way between 
the setz and the anterior septum, but in the intersegmental 
grooves. The septa are not connected with the grooves, 
but are situated much farther forward. 


The sperm-sacs are very large and extend all around the 
intestine. 


The ¢estes and sperm-funnels offer nothing characteristic. 


The sperm-ducts are completely hidden in the longitudinal 
layer of the body-wall, just asin 7. ¢olteca. As Benham 
did not find any sperm-ducts in 7. Lankesterz, it is probable 
that in that species also the sperm-ducts are hidden in the 
body-wall. 

The frostates are very thin and folded repeatedly. Their 
glandular part is many times longer than the muscular duct 
which appears to be unusually short. The prostates are 
confined to one somite each, and are composed of two 
distinct layers of cells. 


BENHAMINZ. 
Benhamia d/zchaelsen. 


Of the species and varieties described under this genus 
none equals in interest Benhamzia viridis. ‘This species 
- seems to be a native of Mexico and not an imported worm. 
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It is found in the pine region at Toluca, at an altitude of 
8,000 feet, and has every indication of being an indigenous 
form. Its most interesting character is the abnormal posi- 
tion of the sperm-ducts, which makes the species a con- 
necting link between Benhamia and Dichogaster. 


Benhamia Bolavi J/cchaelsen, pacifica, var. nov. 
PLATE X, Fics. 68-73. 


Definition.—Length 30 mm.; number of somites about 95. First dorsal 
pore V/VI. Clitellum incomplete, in XIII-XX. Penial sete, the longer with 
six sharp-pointed notches, the shorter spoon-like but with no prongs. Com- 
mon sete couples equidistant. Oviducts open in a single pore on a median 
papilla in line between sete a, in center of somite XIV. Gizzards in VIII. 
Calciferous diverticles, three pairs, in XV, XVI, XVII; the two anterior pairs 
connected as one. Sperm-sacs in XI and XII. Sperm-masses in X. Micro- 
nephridia in three rows on either side. Spermatheca, basal part with small 
stalked diverticle pointed forwards, apical part much narrower than the basal 
part. Sacculated intestine begins in XIX. Color pink. 


Flabitat.—Honolulu, Hawaii. Presented by Mr. Alex- 
ander Craw. 


A finity.—This form comes so very near B. Bolavi that 
it seems best to refer to it only as a variety under that spe- 
cies. There are a number of minor differences which 
appear constant and which are of considerable interest. In 
order to facilitate a comparison of the three forms of B. 
Bolavi so far recognized, a table is given of the principal 
differences noted. 


TABLE OF Benhamia Bolavi AND VARIETIES. 


Benhamia Bolavi. Benhamia Bolavi, Benhamia Bolavi, 


var. paecifiea. var. palmicola. 
Length. Length. Length. 
4o to 60 mm. 30 mm. 50-60 mm. 
Pental Sete. Penial Sete. Penial Sete. 


The largest with 5 to8 Thelargest with 6spine- The largest with 4 blunt 
notches, the smaller like notches, the smaller notches, the smaller 
spoon-like, slightly spoon-like, not forked. spoon-like. 
forked. 

Gizzards. Gizzards. Gizzards. 


Situated in VII. Distinctly in VIII. Distinctly in VIII. 
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Calciferous 
Diverticles. 


Three distinct and sepa- 
rate pairs. 


Spermathece. 


The basal and apical 
parts of about equal 
width. Diverticle not 
sessile. 


Nephridia. 
The ventral ones, or 1, 
are considerably nar- 
rower than the lateral 
ones, and furnished with 
two separate coelomic 
mantles. 


Calciferous 
Diverticles. 


The two anterior ones 
connected. 


Spermathece. 


The basal and _ apical 
parts of unequal width, 
apical part much small- 
er. Diverticle sessile. 


Nephridia. 


The ventral ones, or 1, 
not much narrower and 
furnished with only one 
ccelomic mantle. 
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Calciferous 
Diverticles. 


The two anterior ones 
connected. 


Spermathece. 


The basal part not much 
wider than the apical 
part, both globular and 
of almost equal size. Di- 
verticle sessile, longer 
than in var. pacifica. 
Nephridia. 

The ventral ones, or 1, 
consist of two unequal 
parts, each covered with 
a ccelomic mantle. They 


are larger than the other 
nephridia. 


DETAILED DESCRIPTION. 


Szze.—All the specimens are fully mature, with a large 
clitellum; still none are over 30 mm. in length, while 


several are less than 20 mm. 


the smallest of the B. Bolavi group. 


Variety pacifica is therefore 


Dorsal Pores.—The variety agrees with B. Bolavz, but 
differs from B. palmicola in which the most anterior dorsal 


pore is IV/V. 


Pental Scte.—The smaller seta shows no forking but is 


distinctly spoon-like. 


The figure (Eisen 18) of the smaller 


seta of var. falmicola is probably incomplete and figured 
from a side view, as a side view of the corresponding seta 
of var. Pacifica shows a somewhat similar shape; but seen 
from the face it is distinctly spoon-like (fig. 72). The 
notches of the larger seta are much more pointed and look 
like spines, while in var. palmzcola they are very blunt. 


Genital Zone.—The genital zone is not greatly depressed 
but is rather flat. There is a slight elevation around the 
prostate pores, and the groove connecting them is curved 
towards the ventral median line of the body. 
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Suprapharyngeal Glands.—When seen in a longitudinal 
section passing through the centre of the body, the posterior 
lobe is much thicker than the three anterior lobes. There 
are only four lobes in all, as usual diminishing in size for- 
wards. These lobes are much shorter than in the var. 
palmicola. Small septal glands are present in VIII, IX, X, 
XI and XII, situated close to the intestine. 


Intestine. —The pharynx is furnished with a long dorsal 
pocket below the suprapharyngeal glands. The sense-organ 
zone in the palate is much smaller than in var. palmicola. 
In the specimens sectioned the gizzards are short and thick, 
much more so than in the other varieties. The sacculated 
intestine commences in XIX, as in var. palmzco/a, but in 
B. Bolavi it commences in XXI. 


The typhlosole is either very small or absent. In longi- 
tudinal sections it did not show distinctly. 


The calciferous diverticles resemble those of var. pa/mi- 
cola in every particular. I have re-examined my sections 
of the latter form and find that in this, also, the two anterior 
diverticles on either side are connected in such a manner 
that they appear as a single diverticle extending through 
somites XV and XVI. The diverticle in XV does not have 
a separate connection with the intestine, but is simply an 
anterior lobe or projection of the diverticle in XVI. 


Spermathece.—The basal part is much wider than in the 
other varieties, and the diverticle is more stalked. The 
size of the basal and apical parts is much greater than in 
either B. Bolavi or the var. palmicola. 


The frostates are upright and the glandular part is folded 
on itself, reaching down below the beginning of the narrow 
muscular duct. 


The hearts are less pronounced and much narrower than 
in the var. palmzcola. The last pair isin XIII. The one 
in XII is much the largest. 
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The xephridia vary considerably but they are always 
separated and do not overlap or touch each other. Number 
2 is generally the largest; it is oblongand round. Number 
1 is hardly smaller than 2, and there is no separate coelomic 
mantle for the ducts nearest the nephrostome. 


Benhamia papillata Azsen, hawaiiensis, var. nov. 
PLATE X, Fics. 77-79; PLATE XIV, 170, 171. 


Definition.—Length 40 to 50mm. Somites 114. First dorsal pore 1V/V. 
Prostate pores on small papilla. Penial sete largest, with four sharp spines 
and slightly wider tip; smaller seta with a very thin, slightly sigmoid tip. 
Diverticle of the spermatheca at the junction of the muscular and glandular 
part, or in the muscular part. Nephridia in three pairs; No. 1 consists of 
two lobes of the ccelomic mantle ; the ventral lobe is the smallest. Color 
pale flesh, with yellowish clitellum. 

Hlabitat.—Honolulu, Hawaii. Eight specimens presented 


by Mr. Alexander Craw. One specimen from Samoa. 


The differences between &. papillata and the variety 
hawaziiensis while slight are of sufficient interest to warrant 
their being recorded. It is not necessary to repeat the 
characters of the species, but only to mention those in 
which the species and variety differ from each other. 

The specimen from Samoa differs in having the diverticle 
of the spermatheca start from the muscular part instead of 
from the junction of the glandular and muscular parts, as 
in the specimens from Hawaii. Unfortunately the penial 
setze could not be distinguished in the single specimen from 
Samoa. I have, however, little hesitation in placing all 
these forms together In one variety. 


EXTERNAL CHARACTERS.—Variety hawazzensis is smaller 
in size and the somites are fewer in number than in the 
species. The papillz on which the prostates open are not 
as prominent as those of the species. The clitellum is very 
rough and considerably overlaps the genital pit. The 
smaller penial setz are less sigmoidal at the tip, which is 
somewhat shorter than in the species. The largest seta is 
furnished with four short spines instead of blunt notches as 
in the species. The first dorsal pore is VI/V. 
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INTERNAL CHARACTERS.—The diverticle of the sperma- 
theca joins the latter at the junction of the muscular and 
glandular part or in the muscular part (specimen from 
Samoa). In the species the junction is much higher up 
and on the glandular part. The muscular duct in both the 
species and the variety is comparatively long. The ventral 
ganglion in the specimen dissected is greatly enlarged in 
somite X. Of the constancy of this enlargement I am not 
certain. The nephridia differ considerably from those of 
the species. They are shorter and do not extend as far 
dorsally. The ventral nephridium possesses only two 
cceelomic mantles, while in the species it has three or four. 
Two figures (figs. 77 and 81) are given, illustrating their 
comparative size and form. 


Diverticles of the Intestine.-—The pair in XVII is the 
largest, and opens separately into the intestine. The pair 
in XVI is next in size. The pair in XV is the smallest and 
being connected with the pair in XVI can only be regarded 
as a projection of the latter, the two opening through one 
" pore on either side into the intestine. 


Benhamia nana sen. 
PLATE X, Fic. 76. 


Calciferous Diverticles.—A re-examination of my slides 
of this species has been made in order to compare its cal- 
ciferous diverticles with those of the species described in 
this paper. These glands are shaped very much as are 
those in Benhamia Bolavi, var. pacifica, and there is a very 
small lobe projecting forward from the diverticle in XVI 
into somite XV. This lobe is connected with the diverticle 
in XVI by a ciliated duct which joins the ciliated duct of 
the diverticle in XV, which enters the intestine at the same 
point as the duct from the diverticle in XVII. The septa 
from the surrounding somites bunch together at this point 
and are besides very thin and difficult to separate. The 
figure of the diverticle of B. Bolavi, var. pacifica, given in 
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this paper, would also illustrate the structure of this organ 
in B&. nana, provided the anterior lobe was the smaller, 
instead of vce versa as in the above mentioned variety. 

I have also re-examined Benhamia B.,var. papillata, and 
Benhamia B., var. palmicola, and find that even in these 
forms the two anterior calciferous diverticles are more or 
less connected and that the posterior diverticle is separated. 
In var. papzllata the two anterior diverticles open together 
into one ciliated tube or fold, while the diverticle in XVII 
is separated (fig. 76c). In Benhamza nana the anterior 
diverticle is very small (fig. 76d). 


Benhamia viridis, sp. nov. 
PLATE XIV, FIGs. 175, 176. 


Definition.—Length 110 mm., width 4 mm. Somites 120 to 140. Pro- 
stomium divides somite I completely, but the projection is a mere groove or 
line often extending as far as somite III. Setze closely paired. Penial setze 
present, not ornamented. Anterior dorsal pore XI/XII. Genital zone is a 
square field formed by two elevated ridges interior to which are two more or 
less parallel grooves. Six pairs of tubercles in somites XIV-XIX. Sperma- 
thecal pores VII/VIII, VIII/IX. Spermiducal pores in the intersegmental 
groove XVII/XVIII. Prostate pores in the equator of XVII and XIX. 
Clitellum saddle-shaped, in XIII-XX. Gizzardsin Vand VI. Calciferous 
diverticles in XV, XVI and XVII. Sacculated intestine in XVIII. Typhlo- 
sole in XVIII and XIX. Nosperm-sacs. Spermathecz in VIII and IX; 
large apical sac tapering towards the base; a small wart-like, plurilobed 
diverticle at the base. Hearts in VII-XII. Micronephridia in eight lobes on 
each side of the median line. Color bright bluish green; clitellum a yellow- 
ish brown. 


Flabitat.—The typeis from Toluca, Mexico, at an altitude 
of 8,000 feet. One other specimen from the City of 
Mexico. Collected by Professor A. Koebele. 


The most interesting character of this Benhamza is the 
position of the spermiducal pores in the intersegmental 
groove of somites XVII/XVIII, instead of in the equatorial 
of XVIII as in all the other species. It thus forms a con- 
necting link between the two genera Lenhamza and Dicho- 
gaster. Jf the spermiducal pores in Lenhamza viridis had 
been moved forward just one-half of a somite the species 
would have been a typical Dichogaster. 


ee 
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The single specimen from the City of Mexico differs in 
some interesting particulars from the specimens from 
Toluca. Theventral part of somite VIII possesses a genital 
zone consisting of a small rectangular depression surrounded 
by two parallel ridges which are flanked by two small 
papilla, the whole structure occupying the space of the 
ventral rows of seta. Sections of this specimen show a 
pair of prostates situated with the sperm-ducts in somite 
XVIII. These prostates, which have the same size and 
shape as those in XVII and XIX, open into the posterior 
part of the somite, between the equator and the interseg- 
mental groove. The sperm-ducts seem to fuse in somite 
XVI, opening as is usual in this species into the interseg- 
mental groove between XVII and XVIII. Adjoining these 
prostates in XVIII are small penial sete of the same struc- 
ture as those opening with the regular prostates in XVII 
and XIX. 

It is interesting to note that an exactly similar prolifera- 
tion of prostates in the somite of the spermiducal pores was 
found ina specimen of 7yzgaster tolteca previously described 
in this paper; it is also found constant in some species of 
Dichogaster . 


DETAILED DESCRIPTION. 


The limited number of specimens and their indifferent 
preservation makes it impossible to enter as fully into details 
as could be wished. This refers principally to points of 
histological interest. 


The prostomzum divides somite I completely, and a deep 
crease is projected as far backwards as the anterior halt of 
BL. 


The somztes are of even size and smooth. Those con- 
taining the spermathecz are, however, furnished with a 
deep crease on the ventral side on the posterior half of the 
somite. The genital zone in the most perfect of the speci- 
mens consists of a rectangular depression bounded interiorly 
by the two more or less parallel grooves. Immediately 


(9) December 23, 1899. 
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adjoining these grooves are two elevated ridges, one on 
either side. Exterior to each of these ridges is a line of 
papilla, of which a pair of each is on somites XIV—XIX. 
Interior to this outer row there are two inner pairs occupy- 
ing the places of the ventral sete in somites XV and XVI. 
These papille are absent in some specimens. The sperm- 
athecal region in somite VIII is marked by a pair of ventral 
median papillae on the anterior half of the somite. The 
papille are situated close together, in line with the ventral 
sete. 


Sete.—The ventral setz as well as the lateral are absent 
on somite XVIII. The common sete are strictly paired 
and all ventral. The tips of the sete are indistinctly sculp- 
tured with small wavy depressions. The penial setz are 
short and very slender, about one-third or one-fourth as 
thick as the ordinary sete. One seta is straight, of the 
shape of a knife suddenly contracted at the point. The 
other is sigmoid and curved at the apex, neither being 
ornamented exteriorly. Interiorly they are seen to be com- 
posed of numerous rings, one following the other as ina 
coil of wires. 


Calciferous Dzverticles.—Only the anterior contains lime 
crystal. The three diverticles open separately into the 
intestine. There are minute septal glands in VII-XIII. 


The ¢yphlosole is very small and confined to two somites. 


The clitel/um is not well developed and it is impossible to 
state whether it is saddle-shaped or ring-like. 


The spermathece consist each of a broad, rather flat 
spear-head-shaped sac. At the base is a single flat round 
diverticle with the form of a rosette. Upon closer examina- 
tion this rosette is seen to be composed of four to ten 
interior chambers, only slightly set off exteriorly. 


The dzverticle is situated on the anterior side of the 
septum, while the main sac projects backwards into the 
posterior somite. The diverticle is about one-third the 
length of the main sac. There are no sperm-sacs. Sperm- 
tanks in X and XI. 
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The sperm-ducts fuse and become invested with a strong 
muscular covering in XVII. They penetrate the septum 
separating XVII and XVIII at some little distance from the 
body-wall, and then bend downwards and penetrate the 
body-wall immediately under the septum in the interseg- 
mental groove of XVII/XVIII. The anterior prostate and 
bundle of penial sete, however, open into the equator of 
somite XVII, while the posterior prostates and sete open 
similarly into the equator of XIX. On account of this 
arrangement the distance between the anterior prostate and 
the spermiducal pore is only from one-third to one-fourth 
that between the spermiducal pore and the posterior prostate. 


The anterior prostate opens immediately behind the 
penial sete. The muscular part of the prostate is long and 
strong. The glandular partis much folded, but confined to 
one somite. The testes and sperm-funnels in X and XI 
and the ovaries in XIII are normal. 

The body-wall does not contain a row of the sense organs, 
found in some other species of this genus. 

The following septa are thickened, principally in the 
dorsal parts: 


——— 
WIT ONT, | OUCTTT UTI OCOCUTUTID TYCO 


Vivi, Naa, WA Nan) NOI gD | Soa, 
Fava XIMOCIIT, XIM/XIV, XIV/XV. 


The nephridia are the most complicated of any which I 
have observed in thisgenus. There are about eight rows of 
sacs on either side of the ventral ganglion, but instead of 
being regular they vary greatly in size and form, some being 
almost entire, while others are deeply lobed. ‘The different 
lobes are more connected than, for example, in Lenhamza 
Bolavi, var. papillata. ‘The ventral micronephridium is as 
usual the most compound. 

The beautiful color of this species is an unusual one in 
Oligocheta. Beddard in his large monograph mentions 
that he has seen a species of Benhamza from Trinidad of a 
bright green color. It is, of course, impossible to say 
whether Beddard’s species is identical with mine, as cir- 
cumstances did not allow him to describe it. 
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Benhamia jamaice, sp. nov. 
PLATE XIV, FIGs. 168, 169. 


Definition.—Length 40 mm., width 4 mm. Somites 130. Setz closely 
paired, the lateral interval slightly greater than the median. Penial setze 
present, smooth with hook-like apex. Male pores in the equator of XVIII. 
Anterior prostate pores in the posterior part of XVII; posterior prostate 
pores in the equator of XIX. Prostomium large, divides somite I com- 
pletely. Somite II larger than those following. First dorsal pore in VI/VII. 
Clitellum complete but ventrally thin, in XIII-XX. Gizzards two, in VI and 
VII. Diverticles of the intestine, three pairs in XV, XVI, XVII, not con- 
nected with each other and opening independently into the intestine. Saccu- 
lated intestine in XIX. Dorsally and ventrally enlarged intestinal epithelium 
in XXI to XXIV. Suprapharyngeal glands with four tiers of lobes. Septal 
elands thin but almost continuous from VIII to XIV. Spermathecze: pores 
postseptal, VII/VIII, VIII/IX, main sac in VIII and IX, tubular, with a 
minute, wart-like diverticle at the base and a larger diverticle higher up. 
Testes in X and XI. Sperm-funnels in X and XI. Sperm-masses in X and 
XI. Ovaries in XIII. Ovisacs in XIV. Oviducts in XIV. Prostates large 
and thick, confined to somites XVII to XIX. Sperm-ducts fused, in XVII, 
a horseshoe-like loop in XVI. Micronephridia, posterior ones, with coelomic 
mantles. Color reddish. 


Flabitat.—\sland of Jamaica. One specimen collected 
by Professor C. H. Tyler-Townsend. 


DETAILED DESCRIPTION. 


Owing to the want of specimens for dissection, the 
description of some of the interior organs, especially that of 
the spermathece, is not as full as is desirable. 


Somites 1, II and III are set off from the balance. Somite 
III is the largest. The intersegmental groove between I 
and II is hardly distinguishable. 


The common sete are smooth and not characteristic. 
The larger of the penial sete is a little more curved than 
the smaller. The apex of both is furnished with a small 
close, helix-like hook, which in the larger seta is a trifle 
more distinct than in the other. 


Sense-cells.—There is a zone of hyaline cells with sense- 
cells in the equator of every somite, also similar cells in the 
anterior parts of the pharynx. 


ee aR ee 
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The seta are only very slightly thickened in some places. 
The septal formula is as follows :— 

VA Vidi LY AUT NU NG TDG OCD), DIE OUP aie 
XTI/XII1, XIII/XIV. 


The dorsal pores are large and distinct even to the last 
somite of the tail. 


The dzverticles of the intestine are large, rounded and 
oblong, without indentations. Each diverticle opens inde- 
pendently into the intestine and is not connected with the 
other. The posterior ones are the largest. All are of the 
same structure, containing no crystals, only lime globules. 


The sfermatheca consists of a main sac, tubular in form 
and much twisted. There is a small wart-like diverticle at 
the base of the posterior spermathece, but this diverticle is 
not seen in the anterior pair. In both pairs there is a large 
diverticle inserted below the centre of the main tubular sac. 
The diverticle is enlarged at the apex. The apex of the 
main tubular sac is enlarged, with an outer, irregular outline 
and with an interior racemose chamber. 


The prostates are thick and the glandular part is com- 
posed of two layers of cells. They open in the equator of 
their respective somites. The sperm-ducts are fused in 
XVII and covered with a strong muscular investment. 
There are no sperm-sacs, only sperm-masses. 

The last Zearts are in XII. 

The genztal zone is rather indifferently preserved in the 
single specimen. It is square and considerably depressed. 
In each of the depressed somites is seen an elevated ridge 
connecting the setz, but somewhat broken in the median 
line. The ovipores could not be distinguished. 


Benhamia guatemala, sp. nov. 
PLATE XIV, FIGs. 172-174. 
Definition.—Length 40 mm., width 2 mm. Somites 127. Prostomium 


divides somite I about one-third. Most anterior dorsal pore XII/XIII. Cli- 
tellum in XIII-XX. Genital zone a round depression, with four small papille 
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marking the prostate pores. A zone of pellucid cells in the equator of 
each somite. Sete paired. Penial sete present, but not ornamented. 
Gizzards in V and VI. Tubular intestine ciliated. Diverticles of the intestine 
in XV, XVI, XVII, each opening independently into the intestine. The two 
anterior with crystals. Sacculated intestine in XIX. Spermathecze in VII 
and VIII; their pores VI/VII, VII/VIII; each with a rosette-like pluri-cham- 
bered diverticle near the base. Sperm-sacs racemose, two pairs, in XI and 
XII. Sperm-masses in X and XI. Testes and funnels in X and XI. Ovaries 
in XIII. No ovisac. Prostates open in the equator of XVII and XIX. 
Sperm-ducts open in the equator of XVIII. A dorsaJ typhlosole beginning 
in XXVI. Last heart in XIJ; a trace of septal, but no subpharyngeal glands. 
Suprapharyngeal glands slender, in four lobes. Micronephridia in five rows 
on either side. 
Septal formula:— 


VI/VII, VII/VII, VIL/EX, TR7X, X71, XIX, XTI/RIM1, RTI/RIV, 
XIV/XV. 

flabitat.—F ound in garden soil in the City of Guatemala, 
Central America. 


This species differs from B&B. mexzcana in several partic- 
ulars. The setz are closely paired and the distance a—@ is 
equal to the distance c-d. The nephridia are in five rows, 
while in B. mexicana they are in three rows. 


DETAILED DESCRIPTION. | 


The sete are closely paired and the ventral interval is 
about one-fourth larger than the lateral. The penial sete 
are almost straight and their apex is straight, smooth and 
without ornaments. The prostates terminate on small 
papille. 


The septal glands, situated close to the intestine in 
VII-XIII, are hardly perceptible and only one or two cells 
thick. 


The nephridza are highly developed micronephridia in all 
the posterior somites. They are arranged in five rows on 
each side of the median line. Of these rows the most ven- 
tral is the largest. It is also much more branched than the 
others and occupies the whole lateral interval between sete 
6-c. Of the remaining micronephridia those in rows 2 and 
4 are considerably smaller than those in rows 3 and 5. 


1 
! 
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There is a dorsal pore between XII and XIII but no 
other anterior dorsal pore. The postclitellar pores begin 
between XX and XXI. 


The diverticles of the intestine are not connected with 
each other, but open independently into the intestine in 
their respective somites. The posterior pair is the largest, 
the anterior the smallest. The two anterior pairs contain 
large crystals. The posterior pair did not contain any 
secretions. 


Spermathece.—These organs are large and sac-like, 
each being furnished with a large rosette-like diverticle 
containing several pear-shaped chambers strongly marked 
on the exterior of the diverticle. The diverticle projects 
through the anterior septum into the somite next anterior to 
the pore. The pores open into the intersegmental grooves. 
The specimen sectioned contains an additional spermatheca 
on one side of the body. It opens into the intersegmental 
groove between V and VI. It is quite rudimentary. The 
two main pairs of spermathece are in somites VII and VIII. 


The ¢esées in X and XI, and the two pairs of sperm-fun- 
nels in the same somites, offer nothing characteristic. 
There are two pairs of very minute, racemose sferm-sacs in 
XI and XII, situated on the lateral and ventral sides of the 
coelom. The two sperm-ducts fuse in XVII, and in XVIII 
are invested with a muscular coat as thick as the muscular 
part of the prostates. Both the prostates and the sperm- 
ducts open into the equator of their respective somites. 


Dichogaster Beddard. 
GENERAL REMARKS ON AFFINITY. 


The three new species which I am enabled to describe 
tend to further cement together the various species of this 
genus, as well as to confirm the views held by Dr. Michael- 
sen in regard to the affinity of the genus. He explains the 
striking similarity between some species of Benhaméa and 
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Dichogaster by supposing that the latter genus has descended 
from the former through a process of reduction of the pros- 
tates and through a displacement of the male pore. That 
such reduction and displacement has actually taken place is 
evident from the fact that some of the species now described 
offer characteristics which are intermediate between the 
two genera. A perfect series is had from the typical Ben- 
hamza with its male pores in the equator of XVIII to the 
typical Dichogaster with its male pores opening with the 
prostates in the equator of XVII. 

Benhamia viridis forms the first link in this chain. In 
this species the pore of the sperm-ducts has advanced more 
than one quarter of a somite, being found in the anterior 
part of XVIII near the intersegmental groove. The next 
link is seen in Dichogaster Ribaucourtz, where we find the 
pore of the sperm-ducts in the intersegmental groove 
between XVII and XVIII. In this species the prostates 
have remained. The next link is Dichogaster Townsendz, 
in which the pore of the sperm-ducts is in the equator of 
XVII, together with the prostate pore, but the remains of 
the former spermiducal somite are yet recognizable in an 
accessory septum found in somite XVII. This accessory 
septum is situated immediately posterior to the sperm-ducts, 
lying between them and the septum separating somite XVII 
from the fully developed somite next posteriorly. As might 
be expected, somite XVII is slightly larger than either of 
the adjoining somites, but otherwise there is no exterior 
sign that two somites have been fused together. 

The development of Dichogaster from its Benhamza-like 
ancestors has thus comprised two distinct processes: one 
consisting of a displacement of the male pore forward, the 
other in a reduction in size and the disappearance in part of 
the male pore-bearing somite, XVIII. 

As regards the reduction of the prostates, we find this to 
be more or less complete and not subjected to any general 
rule. While in some species the prostates have disappeared 
from the somites posterior to the male pores, in others they 
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have remained, and in some species—D. Townsend: and 
PD. Damonis—an increase in the number of prostates has 
taken place. 

It is superfluous to state that the author fully agrees with 
Dr. Michaelsen’s theory of the derivation of Dichogaster 
from ancestral Benhamzas; also in the derivation of Crypto- 
drilini from Acanthodrilide ancestors. It is impossible with 
our present knowledge of the structure of the various spe- 
cies of Dichogaster and Benhamia to keep the families sep- 
arate as proposed by Beddard. 

It may be of some interest to recapitulate and review the 
similarities between the genera Benhamia and Dichogaster. 
These similarities are so many and so important that they 
can not possibly be accounted for by chance. ‘The follow- 
ing characters are found in some of the species of both 
genera :— 

t. A pellucid zone of sense-cells in the pharyngeal 
region. 

2. A zone of sense-cells in the equator of each somite. 

3. Micronephridia covered with a coelomic mantle. 

4. A great variation in the nephridia in the different 
species. 

5. Intestinal posterior coeca (Millsonia and Lenhamza 
cecifera ). 

6. A very characteristic arrangement and structure of 
calciferous diverticles in XV, XVI and XVII. 

7. The form of the spermathece. 

8. A depressed genital zone, below the general surface 
of the body. 

g. Two forward gizzards. 

to. A tendency to variation in the position of the sperm- 
iducal pore. 

In the following, Dr. Michaelsen’s view as to the limits of 
the genus has been accepted to the extent of placing in it 
the genus J/z//sonza; but in addition, in concurrence with 
the suggestion of Beddard, the genus M/crodrilus has also 
been included. This I know will clash with Dr. Michael- 
sen’s view as to the reduction of the prostates and their 
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relation to the spermathecz. Dr. Michaelsen holas tnat 
the reduction of the posterior prostates and the forward 
movement of the sperm-ducts has been necessarily accom- 
panied by a reduction of the anterior pair of spermathece. 
So far as we know, this has been the case in four only of 
the Dichogaster species, Dichogaster Damonis, for instance, 
being an exception. 

On examination, D. Townsend: is found to greatly resem- 
ble D. Damonzs in almost every particular, except that the 
former possesses two pairs of spermathecz. It is impossi- 
ble to separate these two species and refer them to different 
genera. Among the other species, M/icrodrilus saliens dif- 
fers from D. Braunsz principally in the possession of two 
pair of spermathecz, but in other respects the reduction of 
the prostates and the forward movement of the sperm-ducts 
have been completed. In another species, D. Azbaucourtz, 
the forward movement of the sperm-ducts has alone been 
accomplished, the two pairs of prostates and the two pairs 
of spermathecz remaining. 

As the genus Dichogaster is now presented, it is impossi- 
ble to segregate any one of the species without destroying 
the whole genus. If, for instance, we begin by assigning 
D. Ribaucourti to the genus Lenhamzia, on account of its 
two pairs of prostates and its two pairs of spermathece, 
then we must, to be consistent, refer 1). Townsend also to 
this genus; but if JY. Townsend: is placed in the genus 
Benhamia, D. Damonis must likewise be placed there, as 
these two species differ only in the presence or absence of 
the anterior pair of spermathece. Similarly, if we transfer 
D. saliens and D. Crawi to the genus Microdrilus, then, 
also, must be referred to this genus several other species 
which do not possess posterior prostates. 

As will be seen from the above, it is impossible to segre- 
gate any of the species and place them in other genera 
without destroying the whole genus. At the same time, we 
see that the most constant character is the position of the 
sperm-ducts in the center of somite XVII; but even this 
constancy of character is shaken by the position of the 
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sperm-ducts in the intersegmental groove in J). Arrbaucourt:. 
It may further be seen that the reduction of the prostates 
is often but not always accompanied by a corresponding 
reduction in the anterior pair of spermathece. In one spe- 
cies the anterior pair of spermathece has been reduced but 
the prostates have been increased. 

In D. Damonis, for which species the genus Dichogaster 
was created by Beddard, the only pair of spermathece is 
found in somite VIII and not in IX, the reduction in this 
species having taken place in the posterior pair of sperma- 
thecz and not in the anterior pair. Under these circum- 
stances, the validity of the theory advocated by Dr. 
Michaelsen, that the reduction of the posterior prostates is 
accompanied by a reduction of the anterior spermathece, is 
questionable. Should we eliminate from the genus Dicho- 
gaster any species with spermathece in somite VIII, then 
we would have to drop from the genus the very species for 
which the genus was created. 


Since the above was written, the author has received from Dr. Michaelsen his inter- 
esting paper on Salanta (29). In this paper Dr. Michaelsen enlarges yet further upon 
his views in regard to the reduction of the anterior spermathece and the posterior 
prostates. If we consider all the known species of Dichogaster, it will be seen that the 
theory does not hold good in all instances, and cannot, therefore, be considered of 
universal importance. The accompanying diagram, arranged in accordance with that 
constructed by Dr. Michaelsen, will, I think, show the variations in the reduction of the 
prostates and spermathece. Here it will be seen that while in Dzchogaster Crawi the 
posterior prostates have been reduced, the anterior and corresponding spermathece 
remain; and also that although the posterior spermathece have been eliminated in 
D. Damonts, the anterior prostates still remain. Moreover, the diagram shows that 
while in some species the sperm-ducts have been moved forward, no corresponding 
elimination of prostates and spermathece has taken place. In order to make the 
diagram more useful I have included the gizzards and diverticles and also endeavored 
to show the three kinds of nephridia. The diagram of D. xzzra will serve also for 
D. minus, D. Braunsiand D. Hupfert. In D. mimus the sperm-sacs are in XIland XII. In 
the other two species they are unknown. 
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Key TO THE SPECIES OF Dichogaster. 


I. Two pairs of spermathece. 
1. One pair of prostates in XVII. Somite I reduced. Penial setz 


PEESEIE eerste UM Meteo ao D. Crawt, sp. nov. 
2. One pair of prostates in XII. Somite I normal. Penial sete 
PLESETI eye CPA Ee aL Teal Pict cca tk aN D,. saliens BEDDARD. 


3. Two pairs of prostates in XVII and XIX. No penial sete. Male 
pores in the intersegmental groove, but in XVII. 
D. Ribaucourti, sp. nov. 
4. Three pairs of prostates in XVII, XVIII and XIX. No penial 
sete. Male pore in the equator of XVII. 
D. Townsend1, sp. nov. 
II. One pair of spermathecze. No penial sete. 
5. Three pairs of prostates in XVII, XVII and XIX. A wart-like 
spermathecal diverticle. Spermathecal pores VII/VIII. 
D. Damonts BEDDARD. 
6. One pair of prostates in XVII. Male pores open in a copulatory 
bursa. Spermathecal pores VIII/IX. No spermathecal diver_ 
(Col (SPM ee SI ERS RUT CAMA a DMR Ne nia KR eA D. nigra BEDDARD. 
7. One pair of prostates in XVII. Male pores separated. Sperm- 
athecal pores VIII/IX. A wart-like spermathecal diverticle. 
D. mimus MICHAELSEN (10). 
III. One pair of spermathece. Penial setee present; one pair of prostates 
in XVII. 
8. Differentiated spermathecal sexual sete. 
D. Hupferit MICHAELSEN (6). 
9. No differentiated spermathecal sexual setz. 
D. Braunst MICHAELSEN (18). 
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Dichogaster Crawi, sp. nov. 
PLATE VI, FieGs. 82-94B, 112, 113. 


Definition.—Length 40 mm. Somites 120. Prostomium and somite I are 
reduced. Clitellum complete, in % XIII-% XX. Genital zone sunk, nar- 
row, from XVI-XVIII. Male pore on papilla in XVII, in line with sete ad. 
Sete strictly paired, faintly ornamented. Setz ab absent in XVII. Penial 
sete straight with seven knees on each side. Dorsal pores begin III/IV. 
Spermathecal pores VII/VIII, VIII/IX, in front of sete a6. Testes in X 
and XI. Ovaries in XIII. Racemose sperm-sacs in XI and XII, postseptal. 
Ovisacs, one pair in XIV. Oviducts in XIV, opening into separate pores, 
situated close to and interior to sete a6. Gizzards two, in VII and VIII. 
Tubular intestine begins in XII. Sacculated intestine begins in XIX. Typh- 
losole large, commences in XXIII, zigzags on dorsal side. Calciferous 
diverticles in XV, XVI, XVII, with one duct in XVI. Last heart in XIV. 
Prostates confined to somite XVII. Sperm-ducts open immediately behind 
prostates in the same papilla. Micronephridia in four rows on each side of 
the median line. 


flabitat.—Honolulu, Hawaii. Found among the roots 
of plants received at San Francisco. Collected and pre- 
sented by Mr. Alexander Craw, State Horticultural Quar- 
antine Officer of California, after whom I take pleasure in 
naming the species. One specimen was also received from 
the plant-house at Del Monte, California, taken in June, 
1897. The worms when alive showed great activity, jump- 
ing several inches into the air when touched. 


The specimen from Del Monte differed from the Hawaiian 
specimens in the disposition of the nephridia and in having 
a little longer spermathece. Dzchogaster Crawz is nearest 
related to Dichogaster saliens. Judging from Beddard’s 
rather short description, the two species differ from each 


other in the following particulars :— 


Dichogaster Crawt. 


Somite I reduced. 

Penial setze with a fine hair tip fur- 
nished with a knob. 

The posterior calciferous diverticle 
connected by a ciliated duct with the 
duct of the anterior diverticle. 


Dichogaster saliens. 


Somite I normal. 
Penial setze without fine hair'tip. 


The posterior calciferous diverticle 
connected with the upper part of the 
anterior diverticle, and without any 
ciliated duct. 
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ExTERNAL CHARACTERS. 


Somites.—The prostomium (fig. 84) is very small and 
causes only a small indentation in somite I, which is the 
narrowest, being about one-third the width of Hl. The 
somites following increase slightly in width up to somite VI 
and VII, both of which are of equal size, and about twice 
as wide as I. Somites VIII to XII gradually decrease in 
size towards the clitellum, which commences in the center 
of XII and continues to the center of XIX. The somites 
posterior to the clitellum are much narrower but more dis- 
tinctly three-ringed. Somite I is narrowest on the ventral 
side. 


Dorsal pores. —First pore III/IV. The first very distinct 
pore, viewed exteriorly, is V/VI. 


Set@a.—The sete are strictly paired and ventral, not 
reaching the lateral line. The couples are nearly equidis- 
tant from each other, except in the somites where a deltoid 
arrangement is found, similar to that which is seen in some 
species of Microscolex (Deltania). The distance a—a in- 
creases from about somite XXVIII to XVII, in which is the 
male pore; and from XVII the distance increases forwards 
to somite XI, then decreases towards VIII and VII, the 
spermathecal somites. From VII forwards there is first a 
slight increase, then a narrowing towards I. 

All the sete are slightly sigmoid, with four or more slight 
notches or spines near the apex. ‘There are two bunches of 
penial sete in XVII, at each male pore. The projecting 
part of the sete is either slightly curved or perfectly 
straight, tapering to a fine point, which is bent ina right 
angle and furnished with a knob. ‘The outline is strongly 
wavy, showing about seven sharp knees on either side, but 
with no other ornamentation. The smaller seta has the 
knees less prominent and the bent apex longer, and the 
knob fully as large as that of the larger seta. The third seta 
appears to be undeveloped. In one sac this seta was very 
strongly curved. 
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Genital Zone.—(fig. 83.) This zone is small but distinct. 
It commences with somite XVI and ends with somite XVIII. 
It is very narrow, of about the width of a somite, except in 
the centre, where it is about twice as wide. The whole 
zone is sunk as in Benxhamza and surrounded by an elevated 
ridge of clitellar cells. There are no distinct markings of 
the somites in the zone, except at the boundaries. ‘There 
are two male papille in the centre of the zone, from each 
one of which protrudes the large, almost straight apex of a 
penial seta. 


Lymphocytes and Cells of the Body-wall.—(figs. 91, 113.) 
The prostomium is well developed and its epithelial cells 
are taller than the cells of the nearest somites, tapering 
towards the interior and ending in a fine hair-point. Such 
cells are also, though more sparingly, found in the epidermis 
of the other somites, interspersed among ordinary support- 
ing cells. Theystain differently from the latter, being more 
erythophile, while the supporting cells are decidedly cyano- 
phile. In the former pages of this paper it has been pointed 
out that similar cells are found in large numbers in the cau- 
dal zone of Pontoscolex, and it is stated as my opinion that 
they. are probably sense-cells, especially responding to 
vibrations transmitted through the soil. 

On the inner side of the prostomium, but especially on the 
two inner lips or ridges separating the mouth from the palate, 
we find groups of regular taste-cells, each with a fine hair- 
point. They occur in bunches of twenty or more, and the 
hair-points frequently project through the cuticle in such 
numbers as to give the cells the appearance of being ciliated. 
These cells stain much deeper than the other sense-cells. 
They have the same general form. 

Dr. R. Hesse ina most admirable paper (2) has described 
a number of cells of very distinct construction, which he 
supposes, and as it appears with very good reason, to be 
cells sensitive to light. Cells of a similar nature are found 
in considerable numbers in the prostomium of Dchogaster 
Craw?z. Their structure is similar to that of the light-cells 
of Allolobophora arborea, as figured by Hesse. They vary 
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Microdrilus salicns 
BEDDARD (57). 


80 mm. to 100 mm. by 


by 7 im, by 2mm, So- 25 mm. 1 
Size and Somites.|| 40.8 ae pee 5 [Petcare itcatrcoimed 
Dorn Prostomium well de- Prostomium divides 
“AMIE I) veloped; somite I very somite I completely. 
Somites. Ginjuutive: somite IL 
with sete. 
y a | : lete % XIII-} Complete except on 
Clitellum. See 4 Il te Extends over 


XX, very thin 
trally. 


ven- 


Dorsal Pores, 


Genital Zone. 


Commence III/IV, 


A central median de- 
pression in XVI-XVIII. 
One pair closely ap- 
proached papille in 
line with ventral seta, 
Male pore double,more 
ventral than sets ad. 


Seta. 


Strictly paired, all 
ventral, Sonvergiiig, 
towards the male an 
spermathecal pores, all 
faintly sculptured at 
apex, Distance a-a 
only in places greater 
than 4-c. 


Penial Sete, 


Three at each pros- 
tate pore. Apex undu- 
lating, tips hair-like 
aud bent, with a mi- 
nute knob. 


XITL-XIX, 


Commence IV/V. 
tel 


‘Two semicircular pa- 


Undulating at apex, 
with fine notches at 
each bend, 


No dorsal 


Two lunate ridges, 


pille, with their|/ with the concavity 
straight sides opposed || ventral. 
to each other. 
Paired. Strictly paired, all 
ventral. 


ores an- 
rior to clitellum. 


No penial sete. 


gomm. by 5 mm. So- 
mites 165. 


Prostomium as well 
as somite I well devel- 
oped. 


Beddard (45). 


(Beddard). 


Millsonia nigra 
BEDDARD (85), 


Michaelsen (10). 


Millsonia rubens 
BEDDARD (8s), 


Michaelsen (6). 


Tanne or Species or Dichogasler. 
Dichogaster Crawi Dichogaster saliens ||Dichogaster Ribaucourti|| Dichogaster Townsendi| Dichogaster Damonis Dichogaster nigra Dichogaster mimus Dichogaster Hupferi Dichogaster Braunsi 
Eisen. (Beddard). Eisen. Etsen, 


Michaeisen (18). 


ooo mm. 


230 mm. by 7 mm. 


Prostomium not en- 
croaching on I, which 
is normal. 


Unknown. 


Present, only poste- 
rior to clitellum, 


A central, median, 
square depression, 
with one pair of small 
papille in XVII, No 
sete aé in XVII and 
XVIIL. 


Strictly paired, all 
ventral, not Convery 
ing towards the male 
pores. Not sculptured. 
Distance a-a one-third 
larger than d-c. 


No specialized penial 
sete, 


Sperm-ducts, 


ee 


Prostates. 


Spermathece, 


A horseshoe-like loop 
in XVI, heavy muscu- 
lar investment near 
the pore. Pore imme- 
diately behind pros- 
tates but on the same 
papilla. 


One pair, tubular, 
straight, confined to 
somite XVII. 


‘Two pairs, pores sep- 
arate, VII/VIII,VIII/LX, 
in front of sete ab; 
toadstool-like, a single 
diverticle. No modi- 
fied sexual sete. 


A muscular invest- 
ment near the pore; 
open immediately be- 
hind the prostates. 


One pair, straight 
and tubular. 


x 


Two pairs, each with 
a single diverticle, 


er 


Ww: 


Sperm-sacs, 


Racemose sacs in XI 
and XII, postseptal. 


Straight, join in XVIT 
and open into inter- 
segmental 
XVI/XVUI. 


rior pair opens close to 
the sperm-ducts in 


pair opens 
equator of XID 


and 
VII/VIII, VINI/IX. Sev- 


verticles pointing for- 


immature specimens. 


groove 


Two pairs: the ante- 


VII; the posterior 
into the 


Two pairs, in VIII 
IX; their pores 


al small wart-like d 


ards, 


Not developed in the 


No_horseshoe-like 
loopin XVI. A heavy 
muscular investment 
near the pore. Opensin 
the same pore as the 
prostate and immedi- 
ately behind this or- 
gan, in the equator or 
in somite XVII, 


Three pairs, tubular, 
each one confined to 
one somite, open in 
the equator of the so- 
mites, in XVI, XVI 
and XIX. 

Two pairs, pores sep- 
arate in the inter- 
segmental grooves 
VI/VIN, VII/IX. A 
single composite di- 
verticle, No modified 
sexual sete. 


Incomplete, covering 
XITI-XX, 


4goco mm. by 13 mm, 
Somites 350. 

Prostomium does 
not encroach on I. 


Incomplete in !XVI- 
XIX, covering ‘XIII- 
XX (XX). 


mites 250, 


180 mm. by 6mm. So- 


38 mm. by 3mm, So- 
mites 158. 


Somite I is normal. 
Intersegmental 
grooves distinct only 
suteriontys posterior- 
ly smooth. 


Not developed in the 
specimen described. 


Somite I normal. 


Covering XIII-% 
XIX, not quite com- 
plete. 


Present. 


Not depressed. Three 
pairs of distinct pores; 
those in XVII on a 
tumid area between 
the ventral sete. Sim- 
ilar areas in XVIII and 
XIX more distinctly 
marked off. 


Strictly paired. Dis- 
tance a-a somewhat 
smaller than 6c. Ven- 
tral seta absent on 
XVII to XIX, 


No penial setre. 


Without muscular 
investment near the 
pore. 


Three pairs, in XVII, 
XVIII and XIX; their 
pores correspond to 
the ventral setze; those 
in XVIJ are largest. 


One pair in VIII, the 
pores of which areclose 
to the median ventral 
line near anterior mar- 
gin of VIII (VII/VIII). 
A mulberry-like, com- 
posite diverticle direct- 
ed forwards, 


Commence X/XI, 


Male pores consist of 
a single copulatory 
bursa, which is sur- 
rounded by a smooth 
area. 


Strictly paired, ven- 
tral distance a-a some- 
what greater than dc. 
No sete on somites 
I-v. 


No penial sete. 


A muscular inyest- 
ment near the male 
pore, Open separately 
1m a copulatory bursa. 


One pair, tubular, 
slender, the glandular 
part coiled, Open in 
the posterior margin 
of a median central 
bursa. 


One pair in VII. 
Pores VIII/IX, close to- 
gether, corresponding 
to ventral sete. Has 
the form of a short 
foot with toe pointing 
backwards. No di- 
yerticle, 


In XI and XU, both 
pairs racemose and 
postseptal. 


, One median, sac-like, 
in X; one pair partly 
racemose in XI; one 


the latter the largest, 
all postseptal. 


Most anterior IV/V. 
Pores on the clitellum, 


A round field be- 
tween XVI-XIX. A pair. 
of large male pores in 
line with sete ad, No 
copulatory bursa. 


Strictly paired, all 
ventral,’ Distance a-a 
is. slight] reater 
than ee sie 


None present. 


A horseshoe-like 
loop in XVI. Open 
with a folded prostate. 


One pair, in XVII, 
tubular. 


One pair, sac-like. 
Pores VIII/IX, in line 
with sete cd. One 
wart-like diverticle. 
No differentiated sex- 
ual sete. 


In XI and XII, small, 
postseptal. 


Commence XVIII/ 
XIX. 


Male pores in line 
with sete ad. 


Strictly paired, all 
ventral, on small white 
papille. Distance a-a 
slightly greater than 


Several in each sac. 
Apex is a regular 


Not recognizable. 


A narrow transverse 
zone surrounding two 
rounded, protruding 
papille in line with 
sete aj. Male pore 
double, 


Strictly paired, all 
ventral, not converg- 
ing towards the sexual 
pores. 


Slightly curved, un- 
dulating at apex, the 


curve; tip on inside 
pinched. Apex, but not 
tip, ornamented with 
minute and closely set 
teeth. 


One pair, irregularly 
rolled together in 
XVII. 


One pair in IX, sac- 
like. Pores in line 
with sete ad VIII/IX. 
Differentiated sexual 
sete in large numbers, 
in four sacs. Exterior 
part with broad rows 
of teeth. 


latter with a knob-like 
enlargement. No hair- 
like tip. 


One pair in XVII, 
the glandular part 
folded into a squarish 
rounded body. 


One pairin IX. Pores 
VIII/IX. Sac-like, each 
with two twisted, tu- 
bular diverticles. No 
sexual spermathecal 
sete. 


Open separately in 
line with sets ad, con- 
nected bya fold curved 
backwards, in the 


bod yarcalle — 


pair racemose in XII. 
Ovi = a =e Sea |b be sis = 
viducts, Open upon a large || Pores ventral to sete || Separated. Unknown. Open on two separate 
x median papilla, but || ad, pores, closely approxi- 
through separate pores mated, within the ven- 
in line with ad. tral setee and in line 
P i— a = with the prostate pores, 
Ovisacs, Grantnines SS - en 2 
pair in XIV. No ovisacs developed. Unknown. 
ta. Thi z = >| ae — = Fi C/V. 
a hickened are VIII Thickened are VIII Thickened XI/XII- Thickened are IV/V— 
EORSIV to Xv. XIV/XV,only ventrally XMI/XIV. 
————— and dorsally, = <. . 
Intestine. Straight, no posterior || No i -l| No i rallccecatl| |i ; » About thirty pairs of 
t Ly posterior appen- No intestinal cceca. No posterior appen- 
appendices. Large || dices (?). Sacculated || No typhlosole. Saccu- ices fate oe ceca. Typhlosole. 
typhlosole commenc- || intestine commences || lated intestine in XIX. 
ees | An XX10, in XVIII. 
Gizzards. TwoinVilandviit.|| two. “Two in V and VI. “TwoinVandvi. || Two in VII to x, || Twoin Vand VI. 
each one occupying: 
Se Se two somites. = 
Calciferous Three pairs in xv, ||_ PaaS es F = = = ae three pairs in XV, 
f ,|| Three pairs in Xv, || Three pairs in XV,|| Th Three pairs in XV, || Three pi 
Diverticles. Gara oes opening || XVI, and XVI, only || XVI and XVIT, open: ree pains AY || evr and XVII, the an: |] XVIand XVII. 


pore in 
XV/XVI. ‘The anterior 


the one in XVI. 


diverticle is a fold of 


the middle pair opens. 
in the gut XV/XVI. 


Last Hearts. 


Nephridia. 


In XIV. Dorsal ves- 


sel dilated i 
2 IE lated in XIII and | 


ing through three sep- 
arate pores into the 


The connecting pas- || intestine. 
Sage is high up, away 
from the intestine. 
ee 


coelomic manth 
distant. 
Phridia in Iv, 


Micronephridia, in 
four rows on each side, 
the posterior ones with 
€, equi- 
Peptone- 


Probably microne- i 
phridia posteriorly. 


t 
Pp 


teriorly in ten rows on 
each side and with 
ccelomic mantles. 


Micronephridia, pos- 


eriorl lectone- 
ridia, 2 Pome 


An-! 


XVIand XVII, opening 
separately into the in- 
testine. 


In XII. 


Anterior toclitellum, 
microuephridia with. 
out coelomic mantle; 
Posterior to clitellum, 


Color. 


lowish gray. 


Pink; clitellum yel- 


- Habitat, 


Reddish brown, 
trongly pigmented 


and iridescent on dor- 
sal side. 


meganephridia. 


Open in a transverse 
slit. 


Thickened are IX- 
XVII. 


Sacculated intestine 
commences in XVIII. 
Coeca iu XXVITI-LX. 


terior pair the largest. 


The first five are pep- 
tonephridia. The fol- 


lowi 


2 Posterior] microne- 
phridia wit coelomic 
mantles; anteriorly 
plectonephridia. 


lar: 


x brown, almost 


Two in V and VI, 


Three pairs in XV, 
XVI and XVII. 


In XII. Dorsal ves- 
sel dilated in XVI and 
XVII 


Plectonephridia an- 
teriorly; microne- 


Intestine without 
corca. 


Two. 


No posterior coeca. 


Two, in VIII and IX. 


Two pairs, in XIV 
and XV (?), of equal 
size. 


Plectonephridia. 


Plectonephridia. 


phridia posteriorly. 


le vio- 


itellum || ish; ventral side 
rior ly Jowish 


Dorsal side_brown- 


VV 


viol 


Grayish brown with 
cater 
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in size and shape, but the central core in the cytoplasm is 
always rounded or ovoid. The cytoplasm of the core (fig. 
113) is always coarsely vacuoled or foam-like, while that 
outside of the core is much more finely granulated. The 
distinction between the two is always great and well marked, 
the central core staining paler than the surrounding cyto- 
plasm. The best differentiation was effected with eosin 
and thionin. With hematoxylin the foamy structure of the 
cytoplasm becomes clouded and indistinct. 

These light-cells were not found outside of the prosto- 
mium. There were none in the brain or in other ganglia. 
Beddard described in Microdrilus saliens a zone of clear 
cells in the pharynx, similar to the corresponding zone in 
Benhamia, and he calls attention to the astonishing resem- 
blance between these two generain this respect. In Dicho- 
gaster such a zone exists in the two circular lips or ridges 
of the mouth, next to the prostomium, but it is less well 
defined than in Lenxhamza, common supporting cells appear- 
ing between the clear cells. At one end of this zone there 
is an area consisting of glandular cells. In the central 
median line of each somite there is a continuous row of 
glandular cells, six to ten cells deep, staining more intensely 
than the regular goblet cells of the epidermis. In the center 
are a few sense-cells, but as far as I can see with no sense- 
hairs. This zone resembles the sense-zone found in the 
equator of the somites of Benhamza, but it is less differen- 
tiated and defined. 


Mucocytes.—(fig.12.) There are several kinds of lympho- 
cytes in the ccelomic cavity. The large majority consist of 
very large mucocytes, each with a nearly central nucleus 
and foam-like cytoplasm, radiating towards the nucleus. 
These call for no special description. 


Morocytes.—This name is proposed for a certain kind of 
lymphocyte with peculiar characteristics. The nucleus is 
nearly always situated close to the cell-wall. The cyto- 
plasm is separated into two distinct parts. One of these is 
central, extending from one end of the cell to the other; 


(10) December 23, 1899. 
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this part is generally sausage-like, curved or rounded, and 
appears quite solid. One of its long ends touches the nucleus 
while the other reaches the cell-wall on the opposite side. 
This large central body is connected bya few very thin cyto- 
plasmic strands with the cell-periphery. It is composed of 
a number of hyaline globules of various sizes, around which 
the cytoplasm is crowded. ‘The central cytoplasmic core 
resembles a mulberry; hence the name. 


Fosinophiles.—These cells are small and round, of the 
same size as the morocytes, but less numerous. The 
diameter of the nucleus, which is frequently slightly poly- 
morphous, is twice the diameter of the morocyte. The 
cytoplasm is coarse and fills the cell outside of the nucleus. 


INTERNAL CHARACTERS. 


Septa.—Some of the septa are slightly thickened. The 
most anterior thickened septum is that separating somites 
IV and V; it passes behind the suprapharyngeal glands. 
This septum is quite as thick as the longitudinal mus- 
cular layer of the body-wall. There is an exceedingly 
thin strand separating V and VI. Posterior to this there 
are no distinct septa until VIII/IX. The following septa 
are all very thin, but XI/XII, XII/XIII, XIII/XIV are 
thickened, principally nearest the body-wall on the dorsal 
side. The last three septa mentioned are as thick as the 
muscular layer of the body-wall. The septum separating 
XI and XII is connected by muscular straps with the pos- 
terior parietes on the dorsal side. This structure has been 
described by Beddard as also belonging to Dzchogaster 
rubens and D. nigra, though occurring in different somites 
in those species. 

The specimen of Dichogaster Crawz which I sectioned 
longitudinally is peculiar in that each of somites XI and 
XII has two septa, one at a little distance from the other 
and running somewhat irregularly. The septum X/XI cor- 
responds to the intersegmental groove X/XI. In septum 
XI/XII, the anterior part is situated in the center of XI, the 
posterior part in the intersegmental groove XI/XII; there is 
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also a septum extending from the posterior intersegmental 
groove on the ventral side of XII to the center of the dorsal 
side of XIJ. The formula for the septa would be as follows: 


PAVE VLAVI. Os O20) O!' X/XU: (XLS LL, 


XIM/XIV, disregarding the double septa in XI and XII, 
the constancy of which is not proven. 


Intestine.—(fig. 91.) The prostomium is quite large 
and furnished with an epithelium much wider than that of 
the body-wall, consisting almost exclusively of taste-cells 
interspersed with a few light-cells. At the inner base of the 
prostomium there runs all around the mouth the usual pair 
of lip-valves capable of closing the intestinal tract against 
the exterior. Between the lips and the pharynx there is a 
space as wide as the lips themselves, occupied by a com- 
mon epithelium. The pharynx is developed only dorsally 
and is sac-like. The pharyngeal glands are large, espec- 
ially the posterior lobe. The anterior lobes are hardly 
perceptible in longitudinal median sections. In slightly 
extra-median sections we see that the anterior lobes are 
present, but small. There are five lobes, respectively 
diminishing in size forwards, but the anterior lobe is very 
much smaller than the one next to it—so small that it 
readily escapes observation. 


The wsophagus extends a considerable distance behind 
the pharynx. It is at first narrow, widening out to about 
three times the original width and then joining the gizzards. 


The gzzzards are in VII and VIII, joined by a narrow 
bridge. Behind the gizzards the intestinal walls are fur- 
nished with a thick, folded epithelium extending through 
somites [X—XII inclusive. In XIII the intestine becomes 
tubular, the epithelium not being folded and the walls being 
narrow. ‘This part of the intestine is perfectly straight 
throughout, there being no bend either before or behind 
the gizzards. 


Calciferous Diverticles.—(figs. 92, 93.) There are three 
pairs, the same as in enhamza, and they are of the same 
general structure. There is»only one entrance from the 
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diverticles, on either side, to the intestine. This entrance 
is situated on the dorsal side of the intestine, just below 
the septum XV/XVI. But the connection between the 
diverticles on each side is not such as is figured by Bed- 
dard in his Microdrilus saliens. There we see that the 
connection is high up and the posterior diverticle appears 
to be merely a fold or projection of the middle one. In 
Dichogaster Crawiz the posterior diverticle is connected 
with the main duct by a long duct which runs parallel to the 
intestinal wall. The anterior pair of diverticles is in reality 
only lobes of the second pair, and only slightly set off from 
it. The posterior pair is well set off from the middle pair. 


Sexual Apparatus.—(figs. 89, 94.) As far as can be 
judged from Beddard’s descriptions, these organs resemble 
those of AZicrodrilus saliens. ‘The two pairs of spermathecee 
are of toadstool shape, each with a short diverticle pointing 
forwards. The ciliated sperm-funnels are short, compact, 
and not folded, much the same as in Lenhamza. The sperm- 
sacs are small, racemose, and postseptal in XI and XII. 
~ The ovaries in XIII are just inside of the clitellum. There 
are two ovisacs protruding from the septum XIII/XIV into 
XIV. 


The sperm-ducts are separate till they reach the pore. 
With the commencement of somite XV they are compara- 
tively narrow, but in that somite their muscular layer begins 
to widen and at the end of it is more than twice as thick as 
in XIV. From somite XIV to the pore the combined ducts 
are of even thickness, and as wide as the muscular duct of 
the prostate. The sperm-duct at this point is as thick as 
the two muscular layers of the body-wall combined. It lies 
entirely free and on the top of the coelomic epithelium. 


The Zrostate is tubular and confined to one somite, XVII. 
The muscular part is quite long. ‘The glandular part is 
tubular and consists of two layers of cells. The papilla on 
which the pores are situated is strongly convex, but hardly 
extends above the line of the general body-wall. The 
prostate opens in the centre of the papilla, and the sperm- 
duct immediately behind in the posterior part of the pore. 
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The ovzducts open separately, each one on a papilla 
occupying the whole width of the somite. The cells of 
this papilla are very thin and stain less deeply than the 
clitellar cells. 


Nephridia.—(fig. 90.) The nephridia are strikingly like 
those of a Benhamia. There are only micronephridia arranged 
in four rows on each side, extending from the ventral to the 
dorsal side, almost uniting with each other at the dorsal line 
of the body. Each one of the four micronephridia consists 
of a coelomic rounded mantle, with ducts along its anterior 
margin. Nephridium 1 consists of one larger and two 
smaller mantles, the latter covering part of the ducts nearest 
the nephrostome. I could only find nephrostome belonging 
to nephridia 1; they are in line with sete ad. There isa 
pair of peptonephridia in somite IV. In the specimens 
from Hawaii the nephridia are arranged as in fig. 90. In 
the specimen from Del Monte the fourth and most dorsal 
nephridium is situated much nearer the dorsal line, there 
being a space between the third and fourth nephridium as 
wide or wider than the largest micronephridium. 


Vascular System.—The last hearts or connecting vessels 
are in XII. Commencing with XIV the dorsal vessel is 
greatly enlarged, forming out of the main median trunk a 
large median heart separated from the one in somite XIII 
by valves. The corresponding enlargement in XIII is 
almost as large, but the one in XII is several times smaller, 
and hardly larger. than the normal size of the vessel. A 
similar enlargement of the dorsal vessel has been described 
by Beddard in JZzl/sonia rubens. 


Dichogaster Ribaucourti, sp. nov. 


PLATE XIV, Fic. 181. 


Definition.—Length 80 to 1oo mm., width 3mm. Somites 150. Prosto- 
mium very narrow, divides somite I completely. No dorsal pores anterior 
to clitellum. Genital zone consists of two elevated crescent ridges, with the 
concavity ventral, in somites XVII to XIX. Sete strictly paired. No penial 


236 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


sete. Sperm-ducts straight, joining in XVII, opening into the interseg- 
mental groove between XVII and XVIII. Prostates, two pairs; the anterior 
pair opens immediately ventral to the sperm-ducts in XVII, the posterior 
pair opens in the center of XIX. Spermathecze, two pairs; one pair in VIII, 
one pair in IX, their pores in line with sete a@é in the intersegmental grooves 
between VII/VIII, VIII/IX; several diverticles near the base. Oviducts sep- 
arate. Sacculated intestine commences in XIX. No typhlosole. No intestinal 
coeca. Gizzards, two in V and VI. Calciferous diverticles. three pairs in 
XV, XVI, XVII, opening into the intestine through three pairs of pores. 
Last hearts in XIII. Nephridia are micronephridia, ten on each side, each 
one with a ccelomic mantle. Testes and sperm-funnels in X and XI. Ovaries 
in XIII. Color reddish brown, pigmented, strongly iridescent on dorsal 
side. 
The following septa are thickened:— 


VII DX; DX XY, ROR, AD XAT, XG OXI PNG 


Habitat.—City of Mexico, Mexico. Collected by Pro- 
fessor Albert Koebele, September, 1897. Five specimens 
preserved in formalin, only three of which possess an exte- 
rior genital zone. The clitellum is not differentiated in any 
of the specimens. 


Every species of this interesting genus proves conclu- 
sively that the genus cannot be far removed from Lenhamza, 
and that with Michaelsen we must consider Dichogaster asa 
reduced Benhamia. The present species demonstrates also 
that this genus is not as incongruous as Beddard supposes, 
and that the species with separate prostates posterior to the 
male pores are not sufficiently distinct to warrant assigning 
them to a separate genus. In the species under consideration 
one pair of accessory prostates is found in XIX, making 
the species intermediate between those species without 
accessory prostates and those with three accessory pairs 
(D. Damonis and D. Townsendz). 


DETAILED DESCRIPTION. 


The prostomium is exceedingly narrow, the posterior pro- 
jection being merely a furrow completely dividing somite I. 
The somites offer nothing especially characteristic. The 
clitellum is not developed in any of the five specimens, but 
there is no reason to suppose that it is wanting in fully 
mature individuals. 
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The genztal zone, on account of the absence of a clitel- 
lum, is less developed than in fully matured specimens. The 
two lunate ridges covering the three somites XVII to XIX 
are of even thickness throughout their length, and so curved 
that they enclose between them a zone oval in the center. 
The specimens not being in the very best condition, it was 
impossible to observe any of the exterior pores. 


The sete are strictly paired and all ventral. Their tips 
are slightly scalloped. The absence of penial sete brings 
this species into close relation with Dzchogaster Damonis, 
which species it also resembles on account of its accessory 
prostates. 


The sferm-ducts are straight, without the horseshoe-like 
bend found in DY. Crawz. The two sperm-ducts are sepa- 
rate until they reach somite XVII, where they fuse into one 
just before entering the male pore, which is intersegmental 
and not equatorial. 


The absence of sferm-sacs may be due to the immature 
state of the specimens. 


The sperm-funnels lie immediately behind the testes in X 
and XI. In line with the testes, but in somite XII, is found 
a pair of structures resembling ovaries. They are some- 
what smaller than the regular ovaries in XIII and less 
divided than the,testes. These structures are probably 
accidental. 


The prostates have the normal structure. There isa 
long muscular duct and a thicker glandular upper part. 
The latter, which is confined to one somite, contains two 
layers of cells, the inner of which is very minute. 

There are no ovisacs developed. The spermathece are 
large and sac-like, pointing forward. There are several 
small wart-like diverticles pointing forward and penetrating 
the anterior septum, the diverticles thus being on one side 
of the septum, while the main sac is on the other. The 
pores are in the intersegmental grooves. 
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The calciferous diverticles are arranged three on each 
side. The two anterior pairs contain lime crystals. The 
posterior pair is of a different structure, the inner lining 
consisting of globular cells like those figured from Benhamia 
nana. In this posterior pair there are no lime crystals. 
Each diverticle opens into the intestine by a separate pore, 
and they bear no relation to each other. There is no typh- 
losole and there are no intestinal ceeca. 


The xephridza resemble in a general way those of the 
genus Benhamza. ‘There are ten rows of micronephridia 
on either side of the ventral ganglion. The pair nearest 
the ganglion is split up into three small lobes, and the one 
nearest this consists of two lobes, but all the others consist of 
but a single lobe. Each lobe is surrounded by a ccelomic 
glandular mantle. No nephrostomes were observed. There 
is no specialized zone of sense-organs in the epidermis. 


Dichogaster Townsendi, sp. nov. 
PLATE XIV, Fic. 182. 


Definition.—Length 90 mm., width 5 mm. Somites about 165. Prosto- 
mium divides somite I about one-half. Dorsal pores present. Genital zone, 
a flat, square field on the ventral side of XVI-XIX (immature specimen). 
Setze paired, absent on somites XVI and XVII. No specialized penial setz. 
Spermathecz two pairs, in VIII and IX; pores postseptal; a medium sized 
diverticle pointing forwards. Testes, two pairs in X and XI. Sperm-funnels 
in X and XI. Sperm-sacs racemose, in XI and XII, both postseptal. Three 
pairs of prostates. Anterior prostates opening with the sperm-ducts into 
XVII, one pair in XVIII and one pair in XIX. Two gizzards in V and VI. 
Diverticles of the intestine in XV, XVI, XVII. Sacculated intestine com- 
mences in XIX. Last hearts in XII. Nephridia: anteriorly plectonephridia, 
posteriorly meganephridia. No subpharyngeal glands and no septal glands. 
Color, above brownish and pigmented, below pale, uncolored. 

Septal formula:— 


V/VI, VI/VIL, VII/VIIL, VIM/DO 1xX/x, X/X1, Saye ener 
XTII/XIV, XIV/XV, XV/XVI. 


flabitat.—Jamaica. Collected by Professor C. H. Tyler- 
Townsend, for whom the species is named. 


ce 
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This species is readily distinguished by its two pairs of 
spermathece and three pairs of prostates, as well as by the 
absence of specialized penial sete. The arrangement of 
the nephridia is also characteristic. The male pore is equa- 
torial, while, in D. Aezbaucourtz it is intersegmental. 


DETAILED DESCRIPTION. 


The single specimen at my disposal was poorly preserved 
in alcchol and contained much sand. It was first halved 
and washed free from sand, after which one half was sec- 
tioned lengthwise. The specimen is not adult and the cli- 
tellum is not indicated. All other organs were, however, 
fully developed, with perhaps the exception of the prostates, 
mention of which will be made later. 


Somztes.—The prostomium and somite I are small but 
normal. From somite XI anteriorly the somites are much 
smaller. Somite XVII is somewhat larger than those 
adjoining. 

Set@.—The common setz are rather slender and straight 
and without ornamentation. There are no sete ad in XVII 
and XVIII, but there is at least one seta at the prostate 
pores in XIX. These sete are possibly a trifle more slender 
than the ordinary ones but cannot be considered as penial 
setze. All the sete are closely paired and all ventral. The 
ventral interval is one-third greater than the interval d—c. 


Septa.—The septa are remarkable for their thinness. In 
no other earthworm have I found the septa so thin, most of 
them being only one or two strands thick. The thickened 
septa are thickened principally along the dorsal and ventral 
sides. There is no trace of septal glands nor of any sub- 
pharyngeal glands, but the suprapharyngeal glands are fully 
developed. 

Intestine.—The two gizzards are powerfully developed 


and are not particularly characteristic. The tubular intes- 
tine is straight. In somites XV to XVI there are as usual 
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three pairs of diverticles, which in this species are much 
developed. Each diverticle opens independently into the 
intestine. 


Spermathece.—The spermathece are of large size, each 
one consisting of a large distal sac and a narrower duct. 
The pores are in the anterior part of the somite and accord- 
ingly postseptal. ‘They open into the intersegmental grooves 
of VII/VIII and VIII/IX. I am unable to state whether 
the diverticle penetrates the anterior septum. The upper 
sac-like part has a remarkably thin wall, as thin as the 
thinnest septum and entirely without columnar epithelium. 
The muscular duct, however, is thick and furnished with a 
somewhat pear-shaped diverticle containing from three to 
several longitudinal chambers which seem to open separately 
into the muscular duct. 


The Zestes and ovarzes are minutely lobate. 


The sferm-sacs are strongly racemose. The sperm-ducts 
‘run side by side but do not fuse until they reach somite 
XVII. Here the duct is seen to be strongly muscular and 
as wide as the prostate, behind which it passes, opening 
into the same pore. Of the three pairs of prostates, the 
anterior pair, which opens with the sperm-ducts, is the 
largest, being of the usual size. It is confined to somite 
XVII. The upper, glandular part is no thicker than the 
muscular part and has no distinct glandular cells, though 
there are two distinct layers of cells. The outer cells are 
very minute, resembling connective tissue. This unusual 
structure of the prostate may be due to degeneration. The 
prostates in XVIII and XIX are about one-half as wide as 
those in XVII. They open into the equator of their re- 
spective somites. The one in XIX opens immediately in 
front of a common sete. These posterior prostates are 
present on both sides of the worm and possibly are charac- 
teristic of the species and not accidental proliferations. 


Nephridia.—The nephridia of this species are interest- 
ing. There are no micronephridia, asin some other species, 
at least none covered with a celomic mantle. Anterior to 
the clitellum the nephridia show a plectonephric condition, 


Bt ! 
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as in most other species; but posteriorly, where it would be 
expected that micronephridia would be found, are large and 
apparently typical meganephridia. Typical is used advis- 
edly, as the condition of the specimen did not allow of 
any very minute investigation. 


PERICH AT INAS: 
Pontodrilus Perrzer. 


Pontodrilus Michaelseni sex, hortensis, var. nov. 


Definition. — Length 75 mm., width 3 mm. Prostomium encroaches 
slightly on somite I. Setze with exceedingly faint transverse furrows. Sexual 
zone depressed, with two parallel pits separated by a slight longitudinal ridge. 
Anterior to this zone the clitellum is saddle-shaped. Spermathecz large, 
pear-shaped, with narrow duct and a narrow, club-shaped diverticle. Pros- 
tate with the muscular duct about two-thirds as wide as the glandular part. 
The sperm-duct enters the glandular part near the muscular part and enters 
the lumen at once. Intestine with a vascular crop in XIV and XV which is 
strongly contracted at the septa. In other respects similar to the species. 


Habitat.—In garden soil, along sewers in the gardens of 
Loreto, Baja California, Mexico, June 20, 1899. Many 
specimens fully adult and with well developed clitellum and 
sexual zone. The soil in the gardens is slightly saline, but 
not to such an extent as to prevent the cultivation of oranges, 
limes and bananas. The date palm thrives especially well. 
No specimens were found near the shore. 


Sexual zone. Spermatheca. 


DETAILED DESCRIPTION. 


Characteristics.—The principal differences between the 
species and the variety are found in the sexual zone, the 
form of the spermathece, the faint ornamentation of the 
seta, and the relative size of the muscular and glandular 
parts of the prostates. 
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The septal formula is as follows: 


IV/V, V/VI, VI/VI, Tinvini Vill, VIlI/IX, [xXx So eee 
XI/XIl, XI1/ XI, XII/XIV. 


Intestine. —The tubular part is narrow and even and joins 
a vascular crop in XIV. This crop is more vascular than 
that of the species and is shorter and narrower. It is also 
strongly contracted at the septa, which is not the case in the 
species. 


Sperm-duct.—In a recent paper Michaelsen (30) has 
given great importance to the assertion of A. lizuka, that 
the sperm-duct in Pontodrilus matsushimensis Vizuka tra- 
verses the wall of the whole glandular prostate in order to 
enter it at its distal free end. lizuka assumes that this 
peculiarity is a common characteristic of all species of the 
genus. A re-examination of the type specimens of P. 
Michaelsent, as well as a careful study of two sets of serial 
sections of the variety in question, shows conclusively that 
the sperm-duct enters at once and directly into the gland- 
ular prostate at a little distance above its junction with the 
muscular part. There is, however, a long and thick blood- 
vessel which takes the same course as the sperm-duct 
figured by lizuka. Michaelsen (30, p. 221, line 10), who 
has described a variety of the Japanese species (P. masush- 
zmensis var. chatamzanus), appears to be somewhat uncer- 
tain about the exact point of entrance of the sperm-duct. 
Under these circumstances it seems to be premature to 
place any great importance on the possibly aberrant struct- 
ure of the sexual apparatus of the Japanese species. 


Spermathece.—The spermathece are much larger than 
in the species. They occupy the largest part of their re- 
spective somites. The form of the main sac is also differ- 
ent from that of the species. 


Nephridia.—As in the species these organs begin in 
somite XIII. The nephridia anterior to the clitellum are 
furnished with only a few accessory cells, while those 
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posterior to the clitellum are covered with a thick coelomic 
mantle, which seems more uneven and more rugose than 
that of the species. 


Set@.—The ornamentation of the setz is exceedingly faint. 
The tip of the sete at first glance appears to be perfectly 
smooth, and it is only with a good homogeneous immersion 
lens that the faintest of marginal impressions—too faint to 
be illustrated in a drawing without being exaggerated—can 
be perceived. . 


The various species of Pontodrizlus are closely related 
and a careful reconsideration of all the forms would prove 
of great interest. 


LIMNODRILID. 
Telmatodrilus 7zsen. 


A second species of this genus is not uncommon in Cali- 
fornia, and it is not improbable that the two species were at 
first confounded. The following definition will distinguish 
the two species thus far known: 


Telmatodrilus Vejdovskyi Z7sen. 


Definition.—Body stiff, sluggish, slightly tapering. Spermathecze opening 
in front of and between the ventral fascicles of sete in X. The setz are 
indistinctly uncinate. 


Habitat.—Sierra Nevada Mountains, in the medium dry 
soil of marshes and meadows, or in rotten logs in wet places. 


This definition is drawn from my first description, the 
type-specimens not being accessible. Beddard, in his 
Monograph of Oligocheta, page 263, gives a definition of 
T. Vejdovskyz, differing in some respects from that originally 
given by the author. His description is probably partly 
based on specimens which I sent him in 1892. Beddard 
states that the spermathecal pores open between the dorsal 
and ventral bundles of sete, making it evident that he had 


244 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


before him not 7. Vejdovskyz, but T. McGregori. The 
specimens sent to Professor Beddard at his request were 
not closely examined, hence the error. 


Telmatodrilus McGregori, sp. nov. 


Definition.—Body not stiff, less sluggish, and more tapering towards the 
tail than in the former species. Spermathecze opening in front of and between 
the ventral and lateral fascicles of sete in X. Setze distinctly uncinate, espec- 
ially those of the ventral fascicles. 

Hlabitat.—California, in the Sierra Nevada Mountains, 
generally at high altitudes, lower in the northern part of the 
State thanin the southern. Specimens are in the collection 
from the following localities: Castle Crag, Shasta County, 
in an irrigation ditch close to the hotel; Phil Hope Spring, 
about six miles east of the town of Coulterville, Mariposa 
County, and a few miles north of Dog Town, at the top of 
the gulch: 3—Spring Meadow, on the east side of the 
North Fork of King’s River, Fresno County, at an altitude 
of about 8,000 feet; in springs on the east side of Dinkey 
Creek, Fresno County, a mile or so from Frank Dusey 
Camp, near the head-waters of the creek, at an altitude of 
6,000 feet. 


The species is named for Richard C. McGregor, to whom 
the author is indebted for many new species of Oligocheta. 


DETAILED DESCRIPTION. 


As will be seen, the principal character concerns the 
spermathecal pores, which in 7. McGregor are situated in 
front of the lateral intervals, while in 7. Vejdovskyz they 
are found in front of the ventral interval. 


Body.—Length in fully extended specimens 40 to60 mm., 
width about 1 mm. Body strongly tapering towards the 
tail, More slender and more active than 7. Vejdouskyz. 


Sete.—Beginning with somite I, there are four fascicles 
in every somite, each containing from 6 to 14 sete. The 
sete of the lateral fascicles are indistinctly uncinate, while 
those of the ventral fascicles are distinctlyso. The anterior 
sete, or those in somites Ii to IX inclusive, are larger than 
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those following. The anterior fascicles have more sete 
than the posterior ones, somite IT having about 14 sete in 
the lateral fascicles and from 1o to 12 in the ventral ones. 
This number gradually diminishes posteriorly, until in somite 
IX there are about eight sete in the lateral fascicles and six 
in the ventral. In somite XI and following the sete are 
considerably smaller. The setz are more sigmoid and 
more thickened in the middle than those in the former 
species. 

Pores.—The male pores are situated in somite XI, imme- 
diately lateral and dorsal to the ventral fascicles of sete, and 
in such close proximity that the sete just clear the male 
pore, the pores and the fascicles thus being in the equator- 
ial of the somite. The spermathecal pores are situated 
half-way between the anterior margin of the somite and the 
equatorial line between the ventral and lateral fascicles of 
sete. The pores of the nephridia are in line with the ven- 
tral fascicles of setee and near to the anterior margin of the 
somite. 


Intestine.—There is a strong muscular pharynx but it 
does not carry any suprapharyngeal gland. There is, how- 
ever, a row of septal-pharyngeal glands opening into the 
pharynx. These glands extend posteriorly to and include 
somite VII. The most anterior gland is in IV, attached to 
the anterior face of the septum III/IV. These glands are 
principally developed ventrally and laterally, that in VII 
ventrally only. The individual cells in these glands are 
much separated, similar to those in Euchytreide. The 
tubular intestine is narrow, nipped by the septa, and extends 
to somite XI. In XII it enlarges into a sacculated intestine, 
which is generally very large in XII, XIII and XIV, gradu- 
ally narrowing down. The tubular intestine and the saccu- 
lated intestine from somite XIV, posteriorly, are covered 
with small chloragogen cells which are lacking in XII and 
XIII. 


Blood-vessels.—The perivisceral vessels in the anterior 
somites gradually increase in size posteriorly, but the pairs 
in X and XI are considerably larger, serving as hearte- 
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There is no heart-body. The dorsal vessel is generally, 
but not always, situated on one side of the body. Itis 
much larger in XII and XIII. 


Testes. —There is one pair of testes in somite X, occupy- 
ing the usual position. They extend backwards and con- 
nect with a median, dorsal sperm-sac, which extends to the 
middle of somite XII. 


Ovaries.—There is one pair of ovaries in somite XI, ex- 
tending from the anterior septum backwards, and filling a 
large part of the somite. The oviducts are very small; the 
ovipores are in front of and in line with the ventral fascicles 
of sete in XII. 


Spermathece.—The spermathece are simple sacs, one- 
half shorter than those figured for 7. Vejdovskyz. ‘They are 
strongly muscular from the apex to the pore. There are no 
spermatophores. 


Sperm-ducts and Penis.—These organs, which open on 


XI, resemble those figured for 7. Vejdovskyz. ‘There is no 
chitinous sheath in the penis, and I have reason to think 
that there is none in the other species of this genus. The 
atrium, into which open the many prostates, is always 
strongly bent, either sideways, forwards or backwards. It 
is strongly muscular, the muscular layer being circular. 
The sperm-duct joins the atrium abruptly, and is about one- 
third narrower. It descends downwards at once, witha few 
slight folds, and then widens out to a flaring funnel which is 
invested in the septum X/XI. The penis itself projects 
alongside of a rather strong copulatory cushion situated 
immediately dorsal to the male pore. Between it and the 
ventral fascicle of sete there is a deep pit, through which 
the penis is protruded. There are ten to fifteen prostate 
glands of about the same diameter as the atrium. 


Nephridia.—There are no nephridia in the genital somites. 
Posterior to the clitellum the nephridia commence in somite 
XVI. Only the posterior nephridia are covered with large 
bladder-like peritoneal cells. 
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APPENDIX. 


METHODS OF COLLECTING. 


It is often inconvenient to dig for worms, the holes and casts of which can 
be seen in abundance over the top of the ground. In such instances the 
author has had recourse to one of two methods, either of which will cause the 
worms to rapidly seek the surface of the soil. The first of these methods was 
used by the Indians of California years ago, when Argzlophilus species were 
used for food. A long crowbar is driven vertically into the soil and worked 
sideways for a few minutes, when the worms will leave their holes and come 
to the surface, where they may easily be gathered up. They may also be 
forced to come out of the ground by wetting the soil with a weak solution of 
sulphate of iron in water. A teaspoonful of the sulphate dissolved in a bucket 
of water and poured over the ground will soon cause the worms to make 
their appearance. As the epidermis is irritated by this means, the specimens 
should be preserved as soon as possible. 


CARE OF THE WORMS. 


Oligochzta may be safely transported alive for thousands of miles even in 
tropical climates, providing sufficient care be taken. They can best be sent 
ina closed box which is entirely filled with soil, thus preventing movement 
from side to side. The soil must be moist, but never wet. The box with 
soil should always be enclosed in a larger box, and the space between filled 
in with wood shavings or ‘‘ excelsior.”’ 

A better way is to use moss, especially sphagnum moss, instead of soil. 
The moss should be soaked in water, then squeezed by hand until no more 
water can be gotten from it. The box in which the worms are to be placed 
should be packed full of the moss and placed in a larger box with damp moss 
around it. Any water in the box will cause the worms to die. No broken or 
injured worms must ever be placed among the lot. Upon being received the 
worms should be washed in clean water; they are then ready to be cleaned 
from sand. 

The author finds the quickest and most satisfactory way of freeing specimens 
from sand is to place them in a wet handkerchief or other cloth of cotton or 
linen. The cloth should be slightly wet and the worms wrapped up in it and 
placed in a glass jar closely covered. If the jar be now placed in a perfectly 
dark place the worms will crawl about and free themselves from sand. This 
method was found to be more satisfactory than the use of blotting paper. 


NARCOTIZING. 


A good way of narcotizing the worms previous to killing them is to use 
chloroform as recommended by Perrier. A few precautions are nesessary. 
Only a couple of drops should be used, and must not be mixed with the water. 
A disregard of these precautions will cause the worms to become distorted and 
to burst open in places. The direct influence of the chloroform vapors also 
has the same effect. It is best to place the specimens in a flat dish and cover 
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them well with water. In the center of the dish is placed a heavy but short 
vial containing only a few drops of chloroform. The whole is covered with a 
bell-jar. The chloroform may also be dropped on a piece of cotton or blot- 
ting paper and placed on a large piece of cork floating on the surface of the 
water, or simply left on the table. It must, however, never come in direct 
contact with the water. In from fifteen minutes to two hours, or when the 
worms are fully stretched out, they are ready to be killed with the fixative. 

A method to be recommended in handling delicate and thin-skinned worms 
is to place them in water to which from time to time are added a few drops of 
a saturated solution of bichloride of mercury in water. In half an hour the 
worms should be fully stretched out and ready to be fixed. 


FIXATIVES AND IMBEDDING. 


The best and most practical fixative for Oligochzeta the author finds to be a 
solution of bichromate of potassium with acetic acid, according to the follow- 
ing formula:— 

Bichromate of potassium 3 parts. 
Glacial acetic acid 6 parts. 
Water Ioo parts. 

The worms are fixed in this solution for about twenty-four hours and after- 
wards washed in running water for several hours until no trace is left of the 
yellow color. 

This fixative is cheap and easily carried on collecting trips; it has an advan- 
tage over sublimate in being non-poisonous and requiring no iodification; it 
allows of excellent staining and fixes better than sublimate-acetic. 

A cheap fixative and preservative for the use of traveling collectors consists 
of two per cent. of formaldehyde in 33 per cent. of alcohol. This preservative 
allows of good staining and does not make the specimens brittle. It is, how- 
ever, inferior to the sublimate-acetic and the bichromate-acetic fixatives. 
The worms are dropped into the solution, which should be replaced by fresh 
after twenty-four hours. 

Worms which are to be sectioned lengthwise should not be as straight as 
those which are to be sectioned transversely. If they are slightly curved it 
is much easier to orientate their ventral and dorsal sides when placing them 
in the paraffin imbedding. The worms curve either ventrally or dorsally, and 
even the slightest curve will enable one to place them so that the sections 
will pass directly through the dorsal and ventral line. Sections destined for 
transvere sectioning should be perfectly straight. This is best accomplished 
by placing them between thin glass rods. 

As soon as the worms are dead and before they become stiffened place 
them in a dry, shallow dish with a flat bottom. After straightening each 
worm out place along side of it a round glass rod, as thick or slightly thicker 
than the worm. By alternating worms and glass rods, the whole bottom of 
the dish may be covered and the worms kept perfectly straight. 

The fixative is at first applied slowly, drop by drop, so as not to disturb 
the specimens; but as soon as they are sufficiently hardened they should be 
entirely covered with the fixative. If the worms are large it may be neces- 
sary to replace the liquid by fresh. More than four hours immersion is not 
advisable. 
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The after treatment offers no peculiarities and is understood by every biolo- 
gist accustomed to laboratory work. The worms are preserved in alcohol 
which should be changed as soon as it becomes yellow, or in a solution of 
formaldehyde in water, or in a one per cent. solution of formaldehyde in 
thirty per cent. of alcohol. Specimens should on no account be kept any 
length of time in strong formaldehyde, as it greatly injures them. 

Some worms contain sand or other hard substances, which must be gotten 
rid of before sectioning. An easy method is to cut the specimen lengthwise 
with a pair of fine scissors, and then to wash the sand from the intestine. In 
this way one-half of the body may be sectioned lengthwise and the other half 
transversely. 

The sections are best mounted on slides by the alcoholic method (Eisen 23). 

When the worms are removed to vials, they should be placed head down- 
wards, in order to prevent this part from becoming accidentally dried. Do 
not place too many specimens in one vial, as they will macerate and 
become useless. If, however, space is limited and it is desirable to crowd 
the specimens, the formalin solution may be changed several times until it 
remains perfectly clear after standing for several days. The worms must be 
hard and solid when stored away. It is very important that the vials should 
be full of the solution, so that when turned about the worms will not move. 
A piece of paper placed in the top of the vial will also prevent any shaking 
up. Fill the vial full of liquid, drop a string down into the neck of the vial and 
then insert a cork. Press down the cork and at the same time pull out the 
string. The air in the bottle will escape and the cork can be pushed down 
to the very liquid, thus leaving no room for air. Even comparatively small 
air bubbles will allow the contents of the bottle to shake about, causing the 
ruin of the specimens. The best paper to place in the bottles is soft white 
tissue paper. Toilet paper will not do as it dissolves. 

When glass vials are to be sent away they should always be packed ina 
box which is enclosed in another box, with soft packing between the two. 
A label of stiff paper on which is written in lead pencil the date and locality, 
and whether collected in soil, in the mud of rivers, in moss, etc., should 
always be placed inside the vial. 


DISAPPEARANCE OF NATIVE SPECIES. 


It is not my intention to enumerate here all the localities in which native 
worms abide; indeed, they are to be found almost everywhere in the soil, and 
in the banks and bottoms of rivers and streams. In collections received from 
generous friends and donors it has often been a great disappointment to find 
the large majority of the specimens to be worms imported from Europe, 
instead of native species, which are the only ones of real interest to us. 

Collectors generally hunt for earthworms in manure piles or in gardens, and 
it is in just such places that the accidentally imported European worms flourish 
to the exclusion of the native species. In California and in the southern 
States generally, it is now almost impossible to find in rich garden soil and in 
manure piles any other than common, European varieties. 

Native Oligochzta are to be found in the virgin soil of the country, far from 
gardens and manure heaps; in the moist soil of gulches and mountain meadows; 
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under native trees and shrubbery; in the mud of streams; under rotten and 
decaying stumps and leaves in the forest; under moss and the rotting seaweeds 
on the coast. It is in such localities that we must search for our native Oli- 
gocheta. 

The large worms are generally the best known; the smallest have been 
neglected, and it is principally among these latter that we may hope to find 
new and interesting species. The small white worms so common in the north 
are but little known; so also are the forms found in the mud of rivers and 
springs. On the Pacific Coast the native worms are generally of a pale gray 
or flesh color. The European species are asarule darker, the reddish or 
brownish color being due to heavy pigments. 

The reason for the European species supplanting the native forms is prob- 
ably due to several causes. The former are much hardier and may be easily 
transported from one locality to another without injury. They are less sensi- 
tive to heat and light, which is probably due to their pigmentation. Asa rule 
they are adult all the year round, while the native species are adult only in the 
first half of the rainy season; therefore the European species have a longer 
breeding season and can better adapt themselves to climatic conditions. The 
European worms seem to have grown up in the vicinity of man and have 
accommodated themselves to his cultivation of the soil, which cultivation 
drives the native worms away. While this refers especially to the worms in 
our temperate regions, it is also the case in the highlands of Mexico and to 
some extent in the tropics. The encroachment of the European Terricole is 
such that in time there will be few if any native species left. Of the smaller 
foreign Limicolide worms, but few seem as yet to have spread in this country. 

It is of the greatest importance when collecting to remember the fact 
that nearly all earthworms when adult possess a different colored band—the 
clitellum—on the anterior part of the body. If this band is not present the 
species cannot be identified. 


METHODS OF INDICATING THE THICKENED SEPTA. 


Many investigators satisfy themselves with simply describing some septa 
as thickened. This, of course, does not indicate the relative thickness, and 
if it be given in the text much time is consumed in committing it to memory. 
The following method of indicating the relative thickness of the septa is sug- 
gested by the author. Septa are to be indicated by Roman numerals, a bar 
on top indicates that the whole septum is thickened, a bar below indicates 
that it is thickened only below. One bar indicates twice the thickness 
of the ordinary septum, and two or more bars indicate increased thickness. 
‘“O” in place of the Roman numeral indicates that the septum is wanting. 
A fraction in front of a numeral indicates that the septum is attached to 
the center of the somite and does not correspond to the intersegmental 
groove. For examples of this method the reader is referred to the descrip- 
tions under species. A single bar may indicate that the septum is as thick 
as two ordinary septa, a bar and a half ( ) may indicate that the 
septum in question is one and one-half times thicker than an ordinary septum. 
If the septum is thickest in the center, this may be indicated by diminishing 
the bars toward both ends. 
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CALIFORNIA ACADEMY OF SCIENCES.  [PRoc. 3D SER. 


EXPLANATION OF PLATE V. 


Pontoscolex corethrurus (FR. MULLER) mexicanus, subsp. nov. 


Co SI 


Io. 


II. 


12. 


Specimen natural size. 

Anterior somites, ventral view. 

Anterior somites, side view. The nephropores are seen to be in 
front of the setee cd. Sete cd in II are further apart, larger and 
also more dorsal than the corresponding setz in other somites. 

Anterior somites, side view. Prostomium retracted. More mag- 
nified than figs. 2 and 3. 

Clitellar somites, side view, showing the tubercula pubertatis and 
the enlarged glandular area around the setz. 

Part of the body-wall of the anterior somites spread out, showing 
the location of anterior sete. There is no nephridium in III. 
Setz cd in II are further apart, larger and more dorsal than those 
in III, IV, etc. 

A penial seta from clitellum. 

One of the spermathecz. 

Longitudinal section of the anterior somites. Zeiss @ 2, Oc. 12. 
(s) Much enlarged septum III/IV; (7) muscles to which are 
attached the suprapharyngeal glands and muscles connecting this 
septum with the body-wall. The former are fastened to the very 
large septum separating III/IV. 

Part of the pharynx, showing the discharge-pockets of the unicell- 
ular glands. 

Longitudinal section of the body-wall of somites VII and VIII, 
passing through the spermathecal and nephridial pores, showing 
the opening of the former in the posterior part of the somite, in 
front of the septum separating VII/VIII. Zeiss D., Oc. 2. 

A nephridium dissected out, from a somite next posterior to clitel- 
lum; g/. ~., glandular pouch; 67., bridge of nephridium. 

The part surrounding the glandular pouch of another nephridium; 
gl. p., glandular pouch; 7, duct to the folds; ~. d., narrow duct 
connecting with the nephrostome. 

Section of the nephridial sphinxter at its interior end. 

Section of the nephridial sphinxter at its outer end, showing a cili- 
ated inner epithelial lining. 

A part of the former figure more highly magnified. 
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CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


EXPLANATION OF PLATE VI. 


Pontoscolex corethrurus (FR. MULLER), mexicanus, subsp. nov. 


7 


18. 


19. 


20. 
21. 


QD. 
Dey. 


Longitudinal section of the body-wall in somite IV, showing the 
arrangement of the muscular layers. 

Cross-section of part of the body-wall in somite IV. Zeiss D., Oc. 
4. The letters indicate the same as in fig. 17. 

Cross-section of the body-wall in one of the clitellar somites, show- 
ing tubercula pubertatis. 

A highly magnified part of the tubercula pubertatis, Zeiss 75, Oc. 2. 

Part of the body-wall from the caudal zone, showing the various 
epidermal cells. 

An isolated vibratory sense-cell. 

Cross-section of the worm, one of the somites containing calciferous 
diverticles. 
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CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


EXPLANATION OF PLATE VII. 


Pontoscolex corethrurus (FR. MULLER) mexicanus, subsp. nov. 


24. Cross-section of a calciferous diverticle. Zeiss Apo. 2 mm., 1.40, 
Oc. 4. 

25. Cross-section of a calciferous diverticle at its connection with the 
intestine. 

26. Longitudinal section of the tubular intestine, where it opens into 
the sacculated intestine, showing the thickened transverse muscu- 
lar layer in somites XVI and XVII; e/., epithelial cells; those in 
XVII ciliated. 


Eudrilus Eugenie (KINBERG). 


27. Specimen natural size. 

28. Anterior somites, dorsal view. 

29. Clitellar somites, ventral view. 

30. Exterior male apparatus, the copulatory bursa everted (side view). 
The narrow crescent-shaped penis is seen to encircle the large 
papilla on which opens the Y-gland. This papilla is contracted 
at the middle and pointed at each end. 

31. Male copulatory apparatus with the bursa everted (front view). 
Letters same as in fig. 30. 

32. A male copulatory apparatus with only partly everted bursa (front 
view). 

33. The same as above, side view, showing the groove, beginning 
about half-way between apex and base. The pore of the prostate 
is near the apex. 

34. Apex of penis showing groove and pore of prostate. 


Pontoscolex corethrurus (FR. MULLER) mexicanus, subsp. nov. 


35. Lacking. 

36a. Section of intestine showing typhlosole. 

366. Detail of the typhlosole. 

37. Transverse section of the upper part of the typhlosolar region, 
including dorsal vessel, the chloragogen cells and intra-typhlosolar 
canals; Zeiss Apo. 2 mm., Oc. 4; (a), the whole upper region 
with a single central intra-typhlosolar canal; (6), a section of the 
same region, but with two canals of unequal size; (c), a section 
where an intra-typhlosolar canal opens into the upper part of the 
intestine. Only part of the details are carried out, the indicated 
parts being similar to those of fig. 37a, zz. ty. ca., intra-typhlo- 
solar canals; zzv. cr. m., invagination of circular muscular layer 
around the typhlosole. 

38. Lacking. 

Eudrilus Eugenie (KINBERG). 


39. The two median diverticles of the intestine in somites X, XI, show- 
ing the very narrow connection with the intestine as well as their 
relative size (longitudinal section); sb. iz. v. subintestinal ves- 
sel, not divided in any part of the somite. 
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CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


EXPLANATION OF PLATE VIII. 
Etudrilus Eugenie (KINBERG). 


Transverse section of a median calciferous diverticle of the intestine. 
The section passes through the junction with the intestine. 

Transverse section of the median diverticle of the intestine. Only 
a few of the numerous calcic crystals figured. 

Subintestinal vessel surrounded by lymphatic tissue. The dark 
dots represent nuclei. Zeiss 44., Comp. Oc. 6. 

A highly magnified detail of the former. The solid black repre- 
sents blood. Zeiss, Apo. 2mm. Comp. Oc. 4. 


Male apparatus, in longitudinal section. The figure is constructed 


from a number of sections and is to some degree diagrammatic. 
The section does not show the free, external parts of the organ; 
div. pr., diverticle of the prostate joining the main prostate at the 
point X; é. sp.d., entrance of sperm-ducts into the main prostate; 
m. S., muscular layers of prostate enclosing both the main pros- 
tate and its diverticle; ~., section of penis. The large central 
lumen is the duct from the prostate. Below this is seen a T- 
shaped groove. The Y-gland opens out just opposite this groove 
at x. The junction of the central canal in the penis and the T- 
shaped groove is found much nearer the apex of the penis, and 
is not shown in the figure; co. m. c., copulatory muscular cushion, 
the inner wall of the lumen. 


Fig. 45. A transverse and sagittal section through the copulatory male pore, 


showing the ducts. The figure is constructed from three sec- 
tions. The details are diagrammatic; pv. d., duct from prostate 
below junction of the diverticle and the main prostate; f7., sec- 
tion of the prostate above its junction with the diverticle. The 
dotted lines indicate the outlines of the prostate between the two 
sections; /. gvo., lumen of groove running along the exterior of 
the penis. This groove connects with the lumen of the penis 
nearer its apex, which is twisted. The section has passed 
through an apparent, but not a real opening in the wall. A real 
opening does not exist; ov. y. g/., pore of the Y-gland, opposite 
the external penial groove. 


Fig. 46. A more highly magnified detail of fig. 44, representing the pore of 


Ae 


the Y-gland and the groove of the penis; ¢. g7., T-shaped groove 
in the penis, on the side of the papiila; c. c., copulatory cushion 
following the inner wall of the bursa; du. c., copulatory bursa; 
0. bu. ¢., opening of copulatory bursa. 

Cross-section of the prostate at the point where the sperm-ducts 
enter the prostate. 


Fig. 48. A cross-section of the body in somite XVII, passing through the 


pore of the copulatory bursa; c. 6. c., cushion of bursa, strongly 
muscular; ~o. 6. c., pore of bursa, the latter retracted below the 
outline of the body; gv., exterior groove in penis, cut through in 
such a way as to appear a single pocket; d@. y. ¢/., duct of Y-gland, 
near the pore; or. y. g/., pore of Y-gland, the dots indicate its 
appearance in succeeding sections. 
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EXPLANATION OF PLATE IX. 


Eudrilus Eugenie (KINBERG). 


Fig. 49. Longitudinal section of the female apparatus, constructed from a 
number of longitudinal sections of the body; ov. 2, posterior 
ovary in XIII; ov. 7, anterior ovary in XIII; ovd. ov. 2, oviduct 
from posterior ovary, connecting at X with the spermatheca; oud. 
ov. Z, oviduct from anterior ovary. 

Fig. 50. A transverse section of the body, constructed from small sections 
passing through the female apparatus. Letters as in fig. 49. 

Figs. 51-54. Lacking. 


Ocnerodrilus (Nematogenia) lacuum BEDDARD, panamaénsis var. nov. 

Fig. 55. A specimen natural size, fixed in formalin. 

Fig. 56. The anterior somites, constructed from several longitudinal sections. 
Details only indicated; Zy. ¢7. lymphatic tissue; 2. /z., inner lips of 
pharynx. 

Fig. 57. Spermatheca. 

Fig. 58. Section of the wall of the pouch of the spermatheca, showing the 
wide terminal pockets of the secreting cells; Zeiss, Apo. 2 mm., 
Oc. 4. 

Fig. 59. Surface view of the two prostates and part of the sperm-ducts, 
illustrating the muscular and glandular parts, their size and 
position. 

Fig. 60. A dissected prostate, showing copulatory papilla, with pores of 
sperm-duct and prostate, the former opening posterior to the 
prostate. 

Fig. 61. Surface view of one of the male papillz, showing the openings of 
the sperm-ducts and prostates close to each other. 

Fig. 62. Detail of a transverse section of the body-wall through the male 
and prostate pores. The former is dotted. 

Fig. 63. Section of the prostate in somite nearest the male pore; muscular 
and connective tissue layers as well as epithelial glandular cells, 
with large discharge pockets. 

Fig. 64. Section through prostate in the fourth segment from the male pore. 
Two kinds of glandular cells, some very large, others quite nar- 
row. ‘The latter resemble those found in the glandular part of the 
prostate. The part through which this section passes does not 
belong to the glandular part of the prostate, but to the muscular 
part. The large glandular cells are absent from the strictly gland- 
ular part, in which all the cells are columnar and narrow. 

Fig. 65. Part of the septal gland in somite VIII, with lymphatic tissue and 
lymphocytes along the margin; Zeiss D., Oc. 6. 

Fig. 66. Lacking. 

Fig. 67. Nephridium. 
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CALIFORNIA ACADEMY OF SCIENCES. [PRoc. 3D SER. 


EXPLANATION OF PLATE X. 
Benhamia Bolavi MICcHAELSEN, Pacifica, var. nov. 


The ventral sexual zone, showing the fossz, the prostate pores 
with penial setze, and the oviduct pores in the center of XIV. 

A spermatheca, rare form. 

A spermatheca, common form. 

Apex of the longer penial seta. 

Shorter penial seta front view a, side views 6 and c. 

Section through the junction of the calciferous diverticles with the 
intestine. The section is tangential to the intestine. 


Benhamia Bolavi MicHAELSEN, var. palmicola EISEN. 


Section through calciferous diverticle. 
Benhamia papillata EIsEn. 


Section through calciferous diverticle. 
Benhamia nana EISEN. 
Section through calciferous diverticles. 
Benhamia papillata EISEN, hawatiensis, var. nov. 


Nephridia in two succeeding somites, showing the outlines of the 
coelomic mantles. 

A spermatheca. 

Apex of larger penial seta. 


Benhamia papillata EIsEn. 


Nephridia of two succeeding somites, showing outlines of the 
coelomic mantles. 
Spermatheca. 
Dichogaster Crawt, sp. nov. 


A specimen natural size. 

The three anterior somites and prostomium (dorsal view). The 
very diminutive somite I is entirely hidden between prostomium 
and somite II. It can be clearly demonstrated in sections only. 

Anterior somites, ventral view. Genital region and the deltoid 
arrangement of the sete. 

Genital region, more magnified. The zone is sunk, but the two 
central papillz project as high as the body-wall surrounding the 
zone. 

A more magnified view of one of the genital papillae, showing the 
branched deep groove, in the upper end of which open the pros- 
tate and sperm-ducts. 

Two of the largest penial setze, from one sac. The largest seta is 
more wavy at the apex and the spur is shorter. 

One of the common setz, showing the general outline a, the 
ornamented apex 0. 

A spermatheca, the diverticle pointed forwards. 

Two somites on one side of the ventral ganglion, showing the 
micro-nephridia arranged as four flaps. 

Anterior somites (longitudinal section); corrosive sublimate. Zeiss 
AA., Oc. 4; ¢. ¢., taste-cells in the epithelium. The small, round 
dots at the base of the narrow epithelial cells represent light-cells 
lips, inner circular lips, with clear sac-like cells. At the anterior 
end of the lips are seen bunches of taste-cells. 

Longitudinal section of the calciferous diverticles, parallel to the 
surface of the intestine. The two anterior diverticles are seen to 
be only folds of one sac, while the posterior diverticle is connected 
with the former by a narrow ciliated duct, which also serves as 
a duct for the anterior diverticular folds; d. c. d., duct of calciferous 
diverticle. 

Longitudinal section passing through the duct of the calciferous 
diverticle, just cutting into the intestine; ov., orifice of diverticles. 

Longitudinal section of the body-wall in the genital somites X VI- 
XVIII. Genital papilla in XVII, constructed from two sections. 
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270 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


EXPLANATION OF PLATE XI. 
Eudrilus Eugenie (KINBERG). 


Figs. 95-97. Sense-cells from the epidermis of the body-wall representing 
types of the most common variations of those cells. Figs. 95 
and 96 from transverse sections of the body, fig. 97 from longi- 
tudinal section. In fig. 95the narrow ventral protoplasmic dia- 
phragm is contracted, in fig. 96 it is released. In figs. 95 and 96 
this diaphragm points diagonally upwards to the right, but it often 
points to the left. It is never horizontal, nor vertical. The num- 
ber of marginal cells, 7z.c., forming the cap varies with the cell. 


Pontoscolex corethrurus (FR. MULLER), mexicanus subsp. nov. 


All the figures are drawn with Zeiss Apo., 2 mm., 1.40, Comp. Ocs. 4, 6 
and 8, from preparations fixed in corrosive sublimate solution. Benda Iron- 
hematoxylin, Eosin-thionin, or Eosin-toluidine were used in staining. 


Fig. 98. Auditory cell supported by two smaller surface cells, which sepa- 
rate it from the cuticle. 

Fig. 99. Same. 

Fig. too. Part of the auditory cell in which the archosome (spheres) has the 
shape of a long sausage-like body. No star-shaped archosome 
in this cell. 

Fig. 1o1, aand 6. Two auditory cells. The archosomes differ greatly in size. 
All structures except the archosomes are merely indicated. Oc. 4. 

Fig. 102. Part of auditory cell. Two large archosomes, each with two cen- 
trosomes. Oc. 8. 

Fig. 103. Part of auditory cell, only the archosomes are delineated in detail. 
They differ greatly in size. Oc. 6. 

Fig. 104. Two archosomes from an auditory cell. Oc. 8. 

Fig. 105. Two archosomes from an auditory cell, one with two centrosomes, 
the other with a somosphere and three centrosomes. 

Fig. 106. Two archosomes from an auditory cell. In one (a) there isa 
star-like somosphere with centrosome, while 6 has a rounded 
somosphere with at least two centrosomes. Oc. 4. 

Fig. 107. Two archosomes from an auditory cell. One (a) has two separate 
somospheres, one with one centrosome, the other with two cen- 
trosomes, connected by a narrow dark-staining band. Oc. 8. 

Fig. 108. Two centrosomes from different cells; one stained with Benda 
iron-hzematoxylin, the other with eosin-thionin. Oc. 8. 

Fig. rog. Part of an auditory cell with two archosomes. 

Fig. 110, a-k. Amcebocytes from ccelom. Specimen from Tahiti. 

Fig. 111. Microcytes from the coelomic fluid, same specimen as above. 


Dichogaster Crawti, sp. nov. 


Fig. 112. Lymphocytes from ccelom. A and B typical forms, which con- 
stitute the majority of cells; C, D, Z, rare forms for comparison 
of size with the other cells. A, B,C, Oc. 4; D, Oc. 6; Z£, 
Oc. 8; Zeiss, Apo. 2 mm.; Eosin-Thionin, corrosive sublimate; 
sections. 

Fig. 113. Cells from the prostomium, showing a bunch of common sense- 
cells, also a single light-cell. Zeiss Apo., 2 mm., Oc. 6. 


Ocnerodrilus (Nematogenia) lacuum BEDDARD, panamaénsts, var. NOV. 


Fig. 114. A common mucocyte. 
Fig. 115. Several amcebocytes, cover glass preparation. : , 
Fig. 116. Nematocytes; the cytoplasm consists of a single thread coiled like 
rope. Zeiss 2mm., Apo., Oc. 8. Sections in paraffin. 
Diplocardia Udeit EIsEn. 


Fig. 117. A, B, lymphocytes; C, microcytes. 
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EXPLANATION OF PLATE XII. 
Argtlophilus marmoratus collinus, subsp. nov. 


Apex of penial seta. 

Anterior somites, ventral view. 
Genital somites, ventral view. 
Prostomium and somite II. 


Argilophilus marmoratus papillifer EISEN. 


Prostomium and anterior somites. 


Ocnerodrilus occidentalis EISEN. 


Anterior somites in longitudinal section, showing form and size of 
septal glands and testes. No details are attempted. The sec- 
tion passes through the centre of the pharyngeal part, but misses 
the intestine, except at its junction with the diverticle. 


Ocnerodrilus occidentalis EISEN, arizon@, var. nov. 


Anterior somites, dorsal view. 

Genital somites, ventral view, showing male pores and papille 
and sete a6 in somites XVI and XVII. 

A male papilla with setze pores. 

The same papilla, side view, inner sac-like lumen, into which 
open prostate and sperm-duct. 

Outline of prostates and sperm-ducts at the male pore; dissected. 
The ventral nerve-cord is twice as wide as the sperm-duct. 

Anterior somites, longitudinal section. The details are dia- 
grammatic. 

Cross-section of the male pore; junction of prostate and sperm- 
duct; slight widening of the sperm-duct near the male pore. No 
details attempted. Zeiss D., Oc. 2. 

Longitudinal section through the male pore; sp. d., the wider lumem 
of the two joined sperm-ducts. The fusion of the ducts takes 
place at the point marked x; c. ~., copulatory papilla. 

One of the testes and sperm-sacs, longitudinal section. The part 
of the sperm-sacs shown represents about one-half of the whole 
sac as seen in succeeding sections. 

Section of prostate, showing the two different kinds of cells in the 
same row or layer. 

Genital zone, longitudinal section in XV and XVI; g/. ¢., gland- 
ular, horizontal cells. The epithelium is chiefly composed of 
broad, posteriorly frayed cells, the ends of which project through 
the muscular layers. Probably a sense-zone. ; 
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Fig. 135. 


Fig. 136. 


Fig. 137. 
Fig. 138. 
Fig. 139. 
Fig. 140. 
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EXPLANATION OF PLATE XIII. 
Ocnerodrilus (Ilyogenia) taste (EISEN). 


Spermatheca. This organ is smaller than in the type from El 
Taste, Baja California. The specimen described is from Tepic, 
Mexico. 


Diplocardia (Aleodrilus) Keyest (EISEN). 


One of the spermathecz. 


Diplocardia singularis UpE, caroliniana var. nov. 


Clitellar and genital somites, ventral view. 
A common seta. 

A penial seta; same magnification as in 138. 
Apex of penial seta. 


Fig. 141, a and 6. Two spermathece from somites VIII and IX. 


Fig. 142. 


Fig. 143. 
Fig. 144. 


Fig. 145. 


Fig. 146. 
Fig. 147. 


Fig. 148. 
Fig. 149. 
Fig. 150. 
Fig. 151. 
Fig. 152. 
Fig. 153. 


Fig. 154. 


A prostate. 
Diplocardia riparia SMITH. 


A spermatheca, somite [X. 
The other spermatheca from the same somite. 


Diplocardia Udet EIsEn. 


Anterior somites, ventral view. Theventral parts of somites VIII- 
X are swollen and furnished with spermathecal sexual sete. 

Sexual zone in somites XVII-XXI. 

Somite VIII, longitudinal section of body-wall, showing sperma- 
theca and its diverticle; g/., glands leading to the spermathecal 
sexual sete. 

Spermatheca from IX, with a hidden diverticle. 

A prostate with muscular duct and bundle of penial setz. 

Spermathecal sexual seta. 

Apex of spermathecal sexual seta; side view and front view. 

Apex of common seta. 

Apex of penial seta, same magnification as fig. 151. Zeiss Apo. 
2mm., Oc. 4. 

Longitudinal section of body-wall passing through the pore of sex- 
ual seta and showing the glandular structure combined with it; 
sex. gl., sexual glands, the ducts of which lead to the pore, and 
to the chambers opening in the pore; cham. sex. gl., chambers 
into which open the ducts of the sexual glands; sez. se¢., sex- 
ual seta cut off obliquely, just before it enters the pore; ducts. 
sex. gl., ducts of the glands leading to the pore. 
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EXPLANATION OF PLATE XIV. 


Ocnerodrilus (Enicmodrilus) tuberculatus, sp. nov. 


Fig. 155. Spermatheca. ; 
Fig. 156. The penial tubercle in somite XVII, showing the junction of the 
sperm-ducts and the prostate. 
Ocnerodrilus (Ilyogenia) taste (EISEN). 
Fig. 157. One of the spermathece. Partly in optical section but showing 
the irregular swelling at the apex. 
Fig. 158. Section of the body-wall passing through the male pore, showing 
the total absence of prostates. 
Ocnerodrilus (Enicmodrilus) mexicanus, sp. nov. 
Fig. 159. Spermatheca. 
Nottodrilus cristalifer, sp. nov. 
Fig. 160. Spermatheca. 
Fig. 161. The longer penial seta. 
Fig. 162. The apex of the shorter penial seta. 
Notiodrilus Whitmant, sp. nov. 
Fig. 163. The prostate and the sacs of penial setz. 
Fig. 163@. Apex of a penial sete. 
Figs. 164, 165. The two anterior spermathecz. 
Figs. 166, 167. The two anterior spermathece from the same specimen as 
the last. 
Benhamia jamaice, sp. nov. 
Fig. 168. Spermatheca. 
Fig. 169. Apex of two penial setz from the same sac. 
Benhamia papillata EISEN, hawatiensis, var. nov. 


Fig. 170. A spermatheca. 
Fig. 171. Another spermatheca from the same specimen as the last. 


Benhamia guatemala, sp. nov. 
Fig. 172. Spermatheca. 
Fig. 173. Another spermatheca from the same specimen as the last. 
Fig. 174. Apex of a penial sete. 
Benhamia viridis, sp. nov. 


Figs. 175, 176. Two spermathece. The former from.a specimen from the 
city of Mexico, the latter from Morelos. 


Diplocardia (Natllenia) Koebeli, sp. nov. 


Fig. 177. Apex from two penial sete. 
Fig. 178. Spermatheca showing the short and broad diverticle with pockets 
of spermatozoa. 
Trigaster tolteca, sp. nov. 


Fig. 179. Spermatheca. The small dots in the rounded chambers represent 
the nuclei of glandular cells. 


Zapotecia ameca-mece@, gen. et sp. nov. 


Fig. 180. Spermatheca. The lower part which serves as diverticle contains 
many small pockets for spermatozoa. 


Dichogaster Ribaucourti, sp. nov. 


Fig. 181. Spermatheca. The dots in the round chambers represent the 
nuclei of the cells which compose the peculiar glandular structure | 
of the inner lining of the organ. 


Dichogaster Townsendi, sp. nov. 
Fig. 182. Spermatheca. The sac is unusually thin-walled. 
Microscolex parvus, sp. nov. | 
Fig. 183. Spermatheca, showing the two diverticles. 
Fig. 184. Prostate with sperm-ducts. 
Microscolex Horst1, sp. nov. 
Fig. 185. Spermatheca. 
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Ill. List or SPECIEs. 


I. INTRODUCTION. 


To BRIDGE the gap between my summer and winter 
observations, I resumed the study of the water birds off 
the Monterey coast September 18, 1896, and for nearly 
two months, with but slight interruption, made week-day 


1 ‘No. I.—Monterey and Vicinity from the Middle of June to the End of August,’ 
Proc. Calif. Acad. Sci., 2nd Ser., Vol. V, June Ig, 1895, pp. 177-224, I map. 
‘No. II.—Vicinity of Monterey in Midwinter,’ ibid., Vol. VI, Feb. 21, 1896, pp. I-30, 
I map. 
‘No. III.—South Farallon Island in July,’ ibid., Vol. VI, Aug. 29, 1896, pp. 353-366, 
2 maps. 
[277] February 8, 1900. 
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trips upon the ocean from the Hopkins Seaside Laboratory 
at Pacific Grove, the directors of the Laboratory again 
kindly allowing me the use of a building. 

After the equinoctial, low fogs prevailed during several 
weeks. The last month the weather was stormy much of 
the time, the wind generally freshening sufficiently by noon 
to enforce return to the shelter of the land, for only an open 
sailboat, sixteen feet in length, was employed in the daily 
voyages. Nevertheless, there were but three days when 
the surf was too heavy for a surfman to launch a boat with 
safety, and on these occasions it moderated by afternoon, 
or at latest by the following morning. 

With the exception of the omission of the vernacular and 
technical names of subspecies, the nomenclature in the fol- 
lowing pages conforms to the second edition and eighth and 
ninth supplements of the A. O. U. ‘Check-List.’ 


II. MIGRATION. 
I. CALENDAR. 


September 18. An afternoon upon the bay and ocean 
revealed that a lull existed in the migrations. Many small 
flocks of Northern Phalaropes occupied the kelp, appar- 
ently feeding and resting. Upon no occasion during the 
great August flights of 1892 and 1894 were so many found 
halting by the way. No Red Phalaropes were seen, save a 
single company tarrying upon the kelp. A stream of Dark- 
bodied and Black-vented Shearwaters, moving in the direc- 
tion of Point Santa Cruz, passed near the buoy during the 
middle of the afternoon. Of three specimens taken of the 
former species, two had the organs of reproduction enlarged 
as in birds in the height of the breeding season—a circum- 
stance not observed in May, June, July, and August. 
Accompanying the Shearwaters was a solitary Fulmar of 
the dark phase. Heermann’s Gulls were not very numer- 
ous and Western Gulls, although abundant, were repre- 
sented almost entirely by individuals having the mantle 
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chiefly or wholly deep plumbeous. The only other birds 
noted were a Pomarine Jaeger, a few Royal Terns, several 
Short-tailed Albatrosses in dark plumage, many Brandt’s 
Cormorants, some companies of California Brown Pelicans, 
and two Great Blue Herons. 


September rg. Only one Shearwater (a Dark-bodied) 
was seen, although the day’s cruise extended two miles 
below Point Pinos. Several flocks of Ducks and Geese 
passed south. Otherwise the situation was unchanged from 
the day before. The equinoctial storm began during the 
forenoon, a heavy gale springing up from the southwest. 


September 21. But few Northern Phalaropes occurred 
on the kelp. A small number were migrating in companies. 
There was an extensive southward flight of Black-vented 
and Dark-bodied Shearwaters during a couple of hours of 
the forenoon I spent in the vicinity of the buoy. The two 
species appeared to be about equally abundant. With the 
exception of a group of the Black-vented resting upon the 
water, all flew speedily by, following the trend of the shore- 
line, the majority passing Point Pinos within half a mile of 
the land. A great column of Shearwaters, moving down 
the coast about a mile offshore, was seen from the Labora- 
tory during the afternoon of the 20th (Sunday). To the 
transient birds of the 21st should be added a Pink-footed 
Shearwater, a Loon,! and several large flocks of Ducks. 


September 22. Northern Phalaropes were not plentiful. 
An adult was secured as it dropped out of a band of passing 
migrants. A shot intoa like company the previous day gave 
four young-of-the-year. Shearwaters failed to appear in 
numbers either on the bay or ocean. My range of observa- 
tion on the latter extended about four miles west of the 
buoy. Except one individual, all observed were heading 
down the coast. The ovary of a Dark-bodied Shearwater 
was much enlarged. New birds were a pair of Elegant 
Terns, flying along the bay shore toward Point Pinos, and 
a solitary Murre,a straggler having marks of recent wounds. 


l1In this section of the paper three species are included under the general name 
Loon; viz., Gavia imber, G. pacifica, G. lumme. 
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September 23. A trip during the forenoon, two miles 
northwest of the buoy, disclosed little movement beyond a 
scattering southward flight of Dark-bodied, Pink-footed, 
and Black-vented Shearwaters, the last predominating. 
About noon, however, a great army of Dark-bodied Shear- 
waters appeared from up the coast. The line of march, off 
the Seaside Laboratory, was not more than half a mile from 
the land, although no low fog prevailed. There were sev- 
eral divisions—each a solid phalanx about an eighth of a 
mile deep—following closely one upon the other. Between 
these, there were many individuals and companies. In all 
my previous experience I never encountered such a vast 
host, the most extensive summer movements amounting only 
to straggling columns. Not less than a quarter of a million 
passed in review during two hours and a half. They paid 
little heed to the boat. Occasionally one would give a 
passing salute, uttering its call-note. Much of the time we 
were within thirty yards of the flank nearest the shore—so 
close by, the movement of the myriads of wings was dis- 
tinctly audible. The birds appeared to be under the direc- 
tion of leaders, for every few seconds one, among those 
going by, would rise some twenty feet above its comrades, 
and then drop back into the ranks, apparently having recon- 
noitred the shore-line ahead. Surrounded by the Shear- 
waters, and keeping pace with them, were several squads of 
Forster’s Terns, a white Fulmar, and a party of Shore 
Birds, apparently Black-bellied Plovers. Two companies 
of the Terns decoyed when dead birds were tossed into the 
air, but so bent were they upon the march, they halted only 
a moment. With the rear guard were a great many Black- 
vented Shearwaters. A few Pink-footed were seen, but 
they did not mingle with the others, although flying in the 
same direction. The generative organs of the Dark-bodied 
examined displayed great functional enlargement. 

There was a notable increase over previous days in 
Pomarine Jaegers and Royal Terns—five of the former and 
above a score of the latter being observed. Northern 
Phalaropes exhibited a falling off innumbers. Some move- 
ment took place in ‘ fresh water ducks.” A female Shoveller 
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was secured from a passing flock. The first Pigeon Guil- 
lemot of the season—a bird-of-the-year—was taken near the 
kelp during the morning. 


September 24. A low fog hung over the bay and ocean 
early in the morning. After it lifted there was a haziness 
that obscured the coast-line. All the forenoon Dark-bodied 
and Black-vented Shearwaters were flying south in a con- 
tinuous stream. Most of them doubled Point Pinos between 
the buoy and the land. During half an hour at eleven a 
rush occurred, the stream thickening into a solid column 
about a sixteenth of a mile in width, with an outlying flank 
of scattered birds extending slightly to the seaward of the 
buoy. Fully two-thirds belonged to the larger species. 
They showed little wariness, many going by within ten feet 
of the boat. Accompanying this throng was a band of 
Black-bellied Plovers—two of which were secured. Many 
Northern Phalaropes rested upon the kelp. Some, also, 
were winging their way down the coast, as were several 
small flocks of Heermann’s Gulls, near the surface of the 
water, and a few Loons, high in air. 


September 25. Dark-bodied Shearwaters went by on 
their way south in considerable numbers. About half past 
nine there was a lull for a while, and a few flew northward. 
Then another flight began, continuing, with slight cessa- 
tions, as long as I remained upon the water, which was 
until midday. With the Shearwaters were two Pomarine 
Jaegers, each in a separate band. ‘They flew at the same 
elevation as the Shearwaters, readily keeping abreast with 
them. A small number of the Black-vented were likewise 
journeying down the coast, and also a Pink-footed; the 
latter, although following the same path, kept aloof from the 
other species. Additional birds of special interest were 
several southbound Loons, an immature Murre on the 
water, and a small number of Northern Phalaropes loiter- 
ing upon the kelp. 

September 26. In the morning, shortly before seven, a 
dense fog settled down over the water. After one it lifted, 
leaving the sky overcast. As soon as the boat was fairly 
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clear of the land, flocks of Shearwaters, hurrying down the 
coast, were dimly discernible through the fog. Before the 
buoy was reached it was manifest that there was an exten- 
sive movement in progress near the shore. At the outset 
Dark-bodied Shearwaters were well represented, but in a 
little while only the Black-vented appeared in force. After 
passing Point Pinos, instead of altering their course and 
heading south, all the Shearwaters proceeded directly out 
to sea. The fog was so thick that the outlying rocks at the 
Point could scarcely be perceived at the kelp. The coast- 
line to the southward was invisible, and the ocean seemingly 
boundless space, where the birds apparently lost their bear- 
ings and became bewildered, for a return movement set 
into the bay when the fog was densest. At the same time 
others continued to arrive from up the coast; the outward 
bound ones passing close to the Point and the inward bound 
in the vicinity of the buoy. After a while many flew about 
at random and a large flock congregated on the water. 
When the shore-line became visible the birds on the water 
resumed their journey southward. No rush took place 
after the fog raised, the flight having spent its strength. 
One small company of the Black-vented remained behind, 
joining a party of Western Gulls following a school of sar- 
dines. ‘Twenty-five Pink-footed Shearwaters were counted 
in the neighborhood of the buoy during the forenoon. Two 
of them accompanied the foragers in pursuit of the sar- 
dines. The others were moving down the coast, straggling 
along singly, apparently unmindful of their congeners. 

After the low fog several southbound bands of Heer- 
mann’s Gulls were seen as they were pursuing their way 
along the shore, close to the surface of the water. Other 
birds whose presence had especial bearing upon migration 
were two Loons, a solitary Murre, a juvenile Short-tailed 
Albatross, about a dozen Pomarine Jaegers, and a few 
Northern Phalaropes. 


September 28. There was further passage of Black- 
vented Shearwaters. They came from above in small com- 
panies, and proceeded directly down the coast. Of the 


Zoou.—VoL. Il.] LOOMIS—CALIFORNIA WATER BIRDS. 283 


Dark-bodied, only a few stragglers appeared, and these in 
the track of the lesser species. No migration of Northern 
Phalaropes occurred, and only a few tenanted the kelp. A 
little squad of half a dozen Murres was found on the water. 
Previously, but three individuals had been seen. A speci- 
men taken proved to be a bird-of-the-year. A White- 
winged Scoter, zz transztu, was also observed. 


September 29. This was also a day of considerable 
movement in Black-vented Shearwaters, but instead of 
going down the coast in bands, they were scattered over a 
highway, about a mile in width, which off Point Pinos 
touched the buoy. One bird in passing over a school of 
sardines made a sudden foray, plunging into the water. 
Upon emerging, it immediately resumed its course south- 
ward. A few others were attracted to the scene and tarried 
several minutes before continuing their journey. There 
were some Dark-bodied Shearwaters, but their numbers 
did not exceed a tenth of the other species. Only two 
Pink-footed Shearwaters were seen. During the forenoon 
five Pomarine Jaegers, southward bound, came sufficiently 
near the boat to be distinctly recognized. An Eared Grebe 
was captured—the first one of the season observed. 


September 30. Migration in the Loons developed addi- 
tional strength. Besides individuals and couples, several 
small companies passed by, flying southward high in air. 
As upon former occasions, none occurred on the water. 
Heermann’s Gulls, previously rather scarce, showed a 
decided increase, an inroad having taken place. Shear- 
waters continued to go south, but the movement was feeble 
and intermittent. Several times a few Black-vented were 
noticed with Gulls hovering over fish. An Eared Grebe, 
two young Pigeon Guillemots (the second and third 
examples of the season), several Pomarine Jaegers, and 
three Night Herons (at dusk) completed the day’s list of 
birds bearing particularly upon migration. 

Just before sundown a low fog settled over the bay. 
Soon after dark, however, the stars were out. 
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October 1. The sun appeared above the horizon ina 
clear sky, and for the first time since my arrival the entire 
coast-line of the bay was visible. In spite of the fine 
weather migration appeared to be nearly at a standstill. 
But few birds were met with during a trip extending five 
miles northwest of Point Pinos. All the Shearwaters 
observed flew south, the bulk going by within a mile of the 
buoy. The Loons noted were likewise bound southward, 
and as usual kept close to the shore. A Fulmar was taken. 


October 2. At seven in the morning flocks of Black- 
vented Shearwaters were passing near the Laboratory, 
almost at the surf—a thick fog hiding the land. They came 
from the east and disappeared in the west. Following in 
their wake, I soon discovered that close to the shore an 
avenue of flight was established, along which many flocks 
were pressing out to the ocean. They displayed an unusual 
timidity, sheering wildly from the boat as it loomed up before 
them out of the fog. The belt of kelp and the land seemed 
also to fill them with fear, those happening between the two 
being in especial straits, shunning first the one and then the 
other. By the time I reached the buoy orderly movement 
had nearly ceased, confusion reigning. The birds were 
flying about in all directions—those in extreme bewilder- 
ment in circles. Between half past nine and ten, the fog 
lightened and immediately order was restored, and progress 
southward resumed. A little later, when it became clear, 
quite a rush took place, flock after flock arriving in the 
vicinage of the buoy from up the coast, rounding the Point 
and heading south. About half past eleven the flight 
slackened. Neither the Pink-footed nor the Dark-bodied 
appeared in force, only five of the former and not more 
than a dozen of the latter coming under my observation. 
The following also deserve notice: —Two Loons, flying south 
near the shore; a Rhinoceros Auklet (the first); two 
Pomarine Jaegers, on migration; a young Short-tailed 
Albatross, at the buoy during the fog; several Northern 
Phalaropes. 
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October 3. An influx of California Brown Pelicans evi- 
dently took place during the night or in the early morning 
hours, for more and larger companies flew in and out of the 
bay than upon previous occasions. Bands of Black-vented 
Shearwaters, varying from half a dozen to about fifty indi- 
viduals, went down the coast at brief intervals during the 
entire time I was upon the water. Although it was clear, 
they doubled the Point near the buoy. Within the bay, off 
the Laboratory, few approached nearer the land than a 
mile. A Tufted Puffin and six Loons likewise appeared 
from above and passed on. A solitary Loon also came into - 
the bay from the south, the first one to pause in its migra- 
tion, so far as noticed. Nota single Dark-bodied Shear- 
water made its appearance. 


October 5. At 5 A.M. there was a heavy fog which van- 
ished when the sun rose. Quarter to nine the fog set in 
again, but lasted only about fifteen minutes in the vicinity 
of Point Pinos, a southwest breeze banking it up toward the 
Santa Cruz shore. During the clear interval many flocks 
of Black-vented Shearwaters were pushing down the coast. 
The flight stopped with the advent of the second fog. After 
it receded there was only a slight revival, perhaps because 
the opposite side of the bay was lost to view. The fore- 
noon’s cruise also disclosed a few Northern Phalaropes—a 
company migrating, and several loiterers flying about in 
various directions. During the middle of the afternoon a 
great congregation of Cormorants and Gulls (chiefly young 
Western), with a score or more of Pelicans, followed a 
school of sardines to the surf at the Laboratory. There 
were no Black-vented Shearwaters among them, the wave 
of the morning apparently having gone by without leaving 
any stragglers stranded to join the chase. 


October 6. 'There was a low fog all the forenoon. Just 
after eight it increased in density, and soon Black-vented 
Shearwaters appeared near the surf at the Laboratory, flock 
after flock passing outward toward the ocean. They seemed 
to lose the way after venturing beyond Point Pinos, a gen- 
eral return into the bay taking place, followed by much 
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wandering about. When the fog lifted sufficiently to unveil 
the landmarks, all hesitancy was at an end; regular move- 
ment southward resumed sway, continuing unabated at one 
o’clock—the time of my going ashore. When the fog was 
thickest, they gave our boat and the boats of the fishermen 
a wide berth. Their fear vanished, however, as soon as the 
way lightened. One large flock, midway between the Lab- 
oratory and buoy, on being fired into made an extended 
détour, but apparently so necessary was the land for its 
guidance that it returned to the line of flight near the kelp 
before resuming its course. 

Southward movement was also witnessed in the following: 
In a few Loons, one Tufted Puffin, a Pomarine Jaeger, sin- 
gle Pink-footed and Dark-bodied Shearwaters, and a large 
flock of Surf Scoters, from which a specimen was secured. 
This was the first instance Surf Scoters were positively 
identified, although small southbound companies, supposed 
to be these Ducks, were seen at intervals during the pre- 
vious weeks. No other individuals of any of the above 
birds were noted. 


October 7. Again the shore-line was shrouded in mist 
all the forenoon. There was also a transit southward of 
Black-vented Shearwaters. When the land became visible, 
flock succeeded flock in frequent succession. As before, 
the fog rendered them shy. One band coming suddenly 
upon the boat hurriedly turned back upon its track. Migra- 
tion in Loons was in the ascendency, more passing by than 
upon any other day. A Pomarine Jaeger and several 
Northern Phalaropes were likewise ex route to the south. 
An immature Ring-billed Gull was the novelty of the day. 


October 8. ‘There appeared to be an eddy in the cur- 
rent of migration, although no diverting fog prevailed. The 
Loons observed—less than ten—all came into the bay near 
Point Pinos. During the forenoon, from nine to half past 
ten, a stream of Black-vented Shearwaters flowed north- 
ward outside of the heads. They were exceedingly tame, 
some passing within a few feet of the boat. An Eared 


Zoou.—VOoL. II.] ZLOOMIS—CALIFORNIA WATER BIRDS. 287 


Grebe (the fourth—the third having been seen the day 
before), a Murre, and a Northern Phalarope were on the 
water. Three other Phalaropes flew southward. 


October 9. A clear sunrise was followed at half past 
eight by a little fog at the buoy, lasting about a quarter of 
an hour. The rest of the day the sky was almost cloudless. 
Save three White-winged Scoters and a few Black-vented 
Shearwaters, no birds, so far as seen, went south. A still 
smaller number of the Shearwaters cruised about, appar- 
ently seeking food. Several hundred yards off the sandy 
beach north of Monterey, a decoy was tossed overboard 
and a passing Western Gull shot. This was the signal for 
a great concourse to collect overhead, for the beach was 
thronged with Gulls. Adult California Gulls were conspic- 
uous in the gathering, forming a large and rather compact 
body among the more numerous Western Gulls. Before 
this only one California Gull had been recognized—an 
immature example, September 28. Further offshore a band 
of eight Elegant Terns decoyed in like manner, and in 
another place, one of seven. Previous to this occasion only 
half a dozen had been met with. A first occurrence was 
the Red-breasted Merganser—two females along the rocky 
shore of the inner bay. A couple of Northern Phalaropes 
floating on the surface, several Royal Terns, and a Pom- 
arine Jaeger were the only other birds noticed except Peli- 
cans, Brandt’s Cormorants, and Pelagic Cormorants. 


October ro. Migratory movement appeared to be con- 
fined to Loons, Surf Scoters, and Northern Phalaropes. 
About a score of the first and several companies of the 
second were observed. ‘They passed rapidly southward, 
none lagging behind. The Phalaropes were limited to a 
party of three. Not a Shearwater of any species was 
detected. The preponderance of young over adult West- 
ern Gulls was marked, the ranks of the former having been 
reénforced since September. 


October 12. An afternoon breeze on the 11th freshened 
intoa gale. The wind died out during the night and on the 
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morning of the 12th there was a clear sunrise. Notwith- 
standing the seemingly propitious state of the weather, the 
only transients noted were several Loons, one company of 
Surf Scoters, and three or four Northern Phalaropes. A 
few Black-vented Shearwaters, outside of the buoy, flew 
northward, and also a file of sixteen Tufted Puffins. Pre- 
viously but two Puffins had been seen. A Gull being shot, 
several hundred Western, Heermann’s, and California 
Gulls suddenly appeared upon the scene, apparently coming 
from the kelp half a mile away, near Point Pinos. The first 
two of these species were in the majority. 


October 13. Clear until a little after twelve, when a low 
fog from the ocean encroached upon the outer part of the 
bay. For about thirty minutes during the last hour of the 
morning, Black-vented Shearwaters were passing down the 
coast in an uninterrupted stream. Off the Laboratory they 
were from half a mile to two miles from shore. In other 
species there was no obvious southward movement. 


October rg. In the morning, from half past six until 
quarter to eight, there was a low fog. By eleven a brisk 
southerly breeze was blowing. Few migrants appeared 
aside from several large wedge-shaped flocks of Ducks, 
which came directly from the north without entering the 
bay. Loons were quite common on wing. At the close of 
the morning there was a small flight of Black-vented Shear- 
waters. They held a northerly course, which was also the 
case with a flock of Shore Birds, a number of Brandt’s 
Cormorants, and all the Northern Phalaropes observed—a 
couple and two little companies. The following were met 
with also: A young Murre, two Tufted Puffins heading up 
the coast, three Eared Grebes on the water and one flying 
northward—a decided advance in numbers in this species. 
Single Grebes were seen on the roth and 12th. 


October 15. ‘The sea was as smooth as glass during the 
morning, but the surf was heavier than on any of the days 
that had preceded. At half past ten the breeze came, in- 
creasing toward noon to a high southwest wind. Loons, 
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awing, were so numerous that they gave almost a winter 
aspect to the bird life of the bay. A few Black-vented 
Shearwaters were skimming over the ocean, half a mile to 
three miles northwest of Point Pinos. They seemed to be 
looking for food, for individuals occasionally stopped for a 
moment, apparently securing some coveted morsel from the 
depths. A Red Phalarope suddenly appeared and decoyed 
when three Northern Phalaropes were cut down from a 
migrating company. No others, of either species, were 
observed. ‘Three miles at sea a dark Short-tailed Albatross 
in coursing about came near the boat. 


October. 16. The wind was light and variable and the 
sky clear. The tide of movement, although slight, set 
southward in Black-vented Shearwaters. Three Rhinoceros 
Auklets and several Northern Phalaropes were found on the 
water, resting perhaps after the journey. A company of 
these Phalaropes, also, was speeding southward. 


October 21. Iwas absent during the four days following 
the 16th. My boatman, however, was on the water on the 
t7th and reported southward movement in large flocks of 
Ducks, scattered Black-vented Shearwaters, and several 
Dark-bodied Shearwaters. The surf was so heavy on the 
morning of the 21st we failed in our attempt to get a boat 
off. By the latter part of the afternoon the sea had gone 
down considerably and two hours were spent on the bay 
near the Laboratory. Between two and three a school of 
sardines, driven by larger fish to the surf, attracted a great 
concourse of Gulls and a small number of Black-vented 
Shearwaters. At the same time an army of the Shear- 
waters was filing by about half a mile offshore. The sar- 
dines, in seeking safety, got in the track of the Shearwaters 
and a vast flock congregated. Soon some detached them- 
selves and resumed their course, disappearing in the direc- 
tion of the ocean, apparently having appeased their hunger. 
Others continued to arrive, and others still, further from 
land, passed by without joining the mélée. When the sar- 
dines shifted again the Shearwaters did not pursue, but 
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went their way down the coast. The line of passing birds 
was unbroken when I returned to shore, just before sun- 
down. ‘The persistency with which these skimmers of the 
sea fly near the surface of the water was well illustrated. 
To clear the higher waves they had to rise above them, 
but immediately descended to their former level when the 
obstacle was overcome. There was southward movement, 
also, in Surf Scoters and Loons. The companies of the 
latter were larger than upon previous occasions. 


October 22. A little after seven in the morning Black- 
vented Shearwaters were passing out to sea along the shore 
of the bay within half a mile of the Laboratory. On going 
out to them it was found they crowded a highway about 
half a mile wide. With the sun behind us, they were trans- 
formed against the background of sky and water into white 
birds, the lining of the wings and the other under parts pre- 
vailing over the rest of the plumage. From the opposite 
point of view they were dark birds. All unhesitatingly 
changed their course southward at Point Pinos, many 
rounding the Point inside of the buoy. After half past ten 
the flight became feebler, and for a while they appeared in 
flocks, which finally increased into a stream, broken at 
intervals. By noon the line of movement within the bay 
had shifted nearer to the shore, and was not more than an 
eighth of a mile from the Laboratory. -They were very 
unsuspicious and the boat could have been filled with speci- 
mens if they had been desired. ‘There was a migration of 
Loons, in twos and threes and small companies. They pur- 
sued the same general path as the Shearwaters, but at a 
higher elevation. Most of the forenoon straggling parties 
of Heermann’s and Western Gulls (the latter chiefly young 
birds) were moving down the coast. A decoy being thrown 
into the air, those passing at the moment decoyed, circling 
overhead. After a young Western and an old Heermann’s 
had been shot the others proceeded on their way. A few 
solitary adult Western Gulls came into the bay from below. 
They seemed to pay no attention to the travellers going in 
the opposite direction. Five bands of Surf Scoters (the 
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largest numbering over thirty), a squad of eight White- 
winged Scoters, and some undetermined Ducks passed south, 
following the coast-line closely. I did not observe any 
Ducks on the water or any flying up the coast. 


October 23. A high fog occurred through the day. 
Migration was stronger in Loons than at any time since my 
arrival. There were a few loiterers—one upon the water, 
the first for the season. In other birds, except Ducks 
(mainly Surf Scoters), southward movement had nearly 
come toa halt. In the vicinity of the buoy scattered Black- 
vented Shearwaters were looking for food. Between one 
and two miles to the northwest, a flock with Gulls was 
preying upon sardines. Returning at midday to Point Pinos 
after a cruise five miles offshore, several hundred Black- 
vented Shearwaters were found congregated in the kelp, a 
school of sardines having sought refuge in its fastnesses. 
Associated with the Shearwaters were many Gulls, chiefly 
Heermann’s, but also Western and California. The Shear- 
waters displayed extreme reluctance to take flight, some 
only rising to avoid being run down by the boat. Even the 
report of the gun did not cause them to retreat further than 
several hundred yards. Other noteworthy birds were: 
Four Rhinoceros Auklets, one Pigeon Guillemot, a Murre, 
two Royal Terns, and a Dark-bodied Shearwater. 


October 24. Many Loons and Ducks were on migration. 
A slight retrograde movement occurred also in the former. 
One company of Loons numbered eleven and another 
seventeen. ‘The Ducks seemed to be largely Surf Scoters. 
Of the White-winged, but a single band was identified with 
certainty. Black-vented Shearwaters were quite numerous, 
and flew about promiscuously, the majority below Point 
Pinos straggling up the coast. A Dark-bodied Shearwater 
(a ‘ pensioner’ ) and several Northern Phalaropes were the 
only other birds of particular note. 


October 26. It was slack water in the tide of southward 
movement. More Loons went up the coast than down. 
During the forenoon a goodly number of Black-vented 
Shearwaters were skimming over the surface of the ocean, 
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which was as smooth as glass until ten o’clock. But a 
single Dark-bodied Shearwater was met with, and it was 
going south. In the afternoon a vast assemblage of Cor- 
morants, Gulls, and Black-vented Shearwaters was fishing 
near the Laboratory. The Shearwaters did not fall short 
of athousand. The following were resting upon the water: 
A company of three Tufted Puffins, a Rhinoceros Auklet, 
one Pigeon Guillemot, and eight Cassin’s Auklets, includ- 
ing two groups of three and four, five miles at sea. It 
began to rain at noon, continuing into the night. 


October 27. A southerly gale made it too stormy for the 
boat, and in the latter part of the afternoon I walked down 
to the shore opposite Seal Rocks. These islets were crowded 
with Brandt’s Cormorants. As long as I was in the vicinity 
recruits were continually arriving from the direction of 
Monterey Bay. A few Pelicans and some Gulls found a 
roosting place among the Cormorants. The beaches in the 
neighborhood were cleared of Shore Birds, two Black- 
bellied Plovers being the only ones noticed. 


October 28. ‘The storm of the previous day was followed 
by a cloudless sunrise. The sea breeze came from the 
northward and gained in force as the forenoon wore on, 
finally becoming quite a strong wind. A flock of over fifty 
Red Phalaropes was discovered feeding in a ‘ current-rip ’ 
at the mouth of the bay. Sixteen were shot. Several of 
them appeared to be adults. Individuals and twos and 
threes were sparingly distributed on the bay nearly to Mon- 
terey. The few Loons seen came from the south, and the 
only Ducks were two White-winged Scoters heading down 
the coast. Pigeon Guillemots had advanced in the scale of 
abundance, the morning’s cruise developing half a dozen 
adults. Black-vented Shearwaters were numerous over the 
bay, particularly out toward the ocean. ‘They did not pur- 
sue any definite course—all seemingly on the lookout for 
fish. 

October 29. The last vestige of the storm had disap- 
peared. At noon the ocean was like a mill-pond. A little 
later a light westerly breeze sprang up and the sky became 
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slightly overcast. No migratory movement appeared to be 
in progress. Loons were scarce. The few noted flew up 
the coast. Black-vented Shearwaters were generally dis- 
persed, apparently bent on going a fishing. Between four 
and five miles northwest of the buoy, a flock of thirty 
Cassin’s Auklets was found on the water. A couple and 
two trios were passed on the way out. All took wing read- 
ily, showing no signs of fatigue. A patch of drifting kelp 
in the vicinity of the flock of Auklets afforded a resting 
place to three Elegant Terns, an immature Mew or Short- 
billed Gull, and a company of Western and Heermann’s 
Gulls. The Red Phalaropes had almost wholly departed. 
An Eared Grebe and three Rhinoceros Auklets were seen. 


October 30. A clear sunrise and a land breeze ushered 
in the morning. After nine the wind veered round into the 
west, freshening into a stiff sea breeze that drove us from 
the ocean, two miles northwest of the buoy, to the shelter 
of Point Pinos, where some Pelicans and Gulls (principally 
Heermann’s) and more than a thousand Black-vented 
Shearwaters were feasting upon sardines in the kelp. 
Straggling Shearwaters, coming from the interior of the 
bay, swelled the gathering. 

Two Loons were on the water, and a few on wing, as 
many traveling up the coast as down. Red Phalaropes 
showed no advance in numbers, a group of four and several 
individuals being all that were met with. A new arrival was 
an aduit Glaucous-winged Gull. 


October 3z. The only southbound travelers seen during 
the voyage of the forenoon were Loons and Black-vented 
Shearwaters. There were a great many of the latter, 
chiefly flocks following the shore near the kelp. A school 
of sardines crossed their path, but not a Shearwater stopped. 
After ten the flight weakened somewhat, and a gathering 
of several hundred was formed between the buoy and the 
land. These birds seemed to be tired, sitting motionless 
with heads drawn in close to the body or tucked under the 
wing. Stragglers, dropping out from the passing bands, 

(2) February 9, 1900. 
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added to their numbers. When pressed they took flight, a 
few starting at a time. All headed southward, some con- 
tinuing this course until out of sight, but most reforming 
on the water after flying a short distance. As I returned to 
the Laboratory at midday individuals were found resting 
along the way near the shore. One of these loiterers joined 
some ‘albacores’—in his eagerness accompanying the fish 
beneath the surface. The only water fowl observed were 
two Surf Scoters on the water. No distinctively northward 
movement occurred in any species. It was slightly foggy 
on the bay offshore in the morning. 


LVovember 2. Early in the day there was a slight move- 
ment southward in Black-vented Shearwaters, which gained 
impetus by noon, when small flocks appeared at brief inter- 
vals, rounding Point Pinos near the land. At the same 
time, a mile or two offshore, a few outlying stragglers were 
wandering about. At twenty minutes to four a continuous 
stream was moving down the coast a sixteenth of a mile off 
the Laboratory, breasting a strong southwest wind—the out- 
growth of a sea breeze that began at ten o’clock. At five 
the flight had nearly subsided. Contemporaneous with the 
movement of Shearwaters was one of Western and Heer- 
mann’s Gulls. Its height likewise occurred during the 
latter part of the afternoon, when numerous small bands 
wended their way along the shore out to the ocean—the 
Western Gulls crossing the Laboratory point and the Heer- 
mann’s Gulls keeping just beyond the reach of the surf. 
So far as observed the Red Phalaropes were reduced to 
two—these on the water near the kelp. 


LVovember 3. The wind of the 2d bore fruit in a tremen- 
dous surf—the heaviest between the 17th of September and 
the 17th of November. A steamer that had gone on the 
rocks in a fog during the summer and had withstood previ- 
ous storms was overwhelmed and went to pieces. The 
movement in Gulls of the day before seemed to be con- 
tinued on a larger scale. At sunrise loose companies were 
passing outward by the Laboratory. At the wreck many 
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were seen hovering over the breakers, perhaps feeding on 
the wheat that had formed a part of the unfortunate ship’s 
cargo. 


LVovember 4. The day opened with a clear sky and an 
easterly breeze, a heavy surf being the only reminder of 
the storm. As the land warmed, the breeze became a 
northerly one. Before sunrise flocks of Heermann’s Gulls 
(adults and juveniles) were passing down the coast near 
the Laboratory. Among them were a few immature West- 
ern Gulls. The flight continued through the forenoon, 
slackening at midday. There was no dallying, not even 
over sardines. A school coming in the way of a large flock, 
several hesitated, but only for a moment and then went on. 
All the forenoon, particularly during the morning, Surf 
Scoters were going south in bands varying in size from a 
dozen birds to upwards of a hundred. Like the Gulls they 
hugged the shore. Several individuals came into the bay 
from below. There was migration also in other Ducks. 
Five White-winged Scoters, however, were the only ones 
fully determined. Black-vented Shearwaters traveled south- 
ward in large numbers near shore. Companies and single 
birds frequently dropped out of line and circled about, 
forming a slight counter movement. It was an off day in 
Loons. A few Royal Terns and two Red Phalaropes were 
seen—all on wing heading down the coast. 


November 5. A great migratory movement occurred in 
Heermann’s Gulls and Surf Scoters. From half past six 
until half past ten there was an almost unbroken procession 
of companies and individuals of the former, chiefly older 
birds, moving down the coast close to land. Mingled with 
them were a few Western and California Gulls. In the lat- 
ter part of the afternoon, when there was a northwesterly 
wind that made whitecaps plentiful, a second flight took 
place, rivalling the one of the forenoon. There were many 
Western Gulls, largely birds having white under parts. As 
on the day before slight disposition was manifested to linger 
over sardines. During the forenoon the movement in Surf 
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Scoters fell little short of that in the Gulls. The Scoters 
were mainly in large flocks and passed swiftly by near 
shore, heading south after doubling Point Pinos. Only one 
straggler was encountered, a bird upon the water. The 
following were also observed: One band of sixteen Loons 
and a half a dozen individuals (all on migration), a young 
Murre at the kelp, a Herring Gull or Vega Gull (first occur- 
rence), a few Black-vented Shearwaters (mostly south- 
bound), one Dark-bodied Shearwater going south, a party 
of twelve White-winged Scoters and another of forty—both 
migrating. 

LVovember 6. It was a bright day and the ocean was 
comparatively still. The wind not rising until after eleven, 
I remained out until noon collecting Pink-footed Shear- 
waters. The first one seen was about two miles from shore. 
The further the land was left behind the more plentiful they 
became. Upwards of forty were counted, single birds and 
couples hastening southward. The several dark Fulmars 
observed and the dozen Dark-bodied Shearwaters were 
likewise offshore birds; not so, however, the few Black- 
vented Shearwaters, which scarcely ventured ‘outside’ a 
mile. The evént of the day was the capture, about six 
miles west of Point Pinos, of a Buller’s Shearwater. There 
was less southward movement in Surf Scoters than on the 
previous day, but apparently no diminution in Heermann’s 
Gulls. At sea, three miles out of the track of these 
migrants, a flock of the latter fished for sardines with West- 
ern Gulls. In their train was a little party of Bonaparte’s 
Gulls, old and young, and a mile away a smaller party. 
This was the first appearance for the season, so far as 
noted. Near the same spot a flock of one to two hundred 
Red Phalaropes had collected in the kelp and other débris 
floated from the shore by the currents. A few individuals 
were scattered about elsewhere on the ocean. Loons were 
not numerous and their flight was not wholly southward. 
Rhinoceros and Cassin’s Auklets did not abound. Of the 
former, five solitary birds, a couple, and a trio were seen. 
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LVovember 7. We had a fair wind both ways, the land 
breeze carrying us out to seain the morning and the sea 
breeze bringing us back to land early in the afternoon. A 
clear sky added to the pleasantness of the day. No less 
than two hundred Pink-footed Shearwaters were seen, most 
of them following sardines on the ocean about six miles west 
of Point Pinos. The generative organs of the specimens 
taken exhibited little if any functional enlargement. In the 
same vicinity a Slender-billed Shearwater was secured. 
There were several other small birds, but they were not 
distinguished with certainty, and may have been the Dark- 
bodied, of which there were at leasta dozen. Black-vented 
Shearwaters were very scarce, especially in the neighbor- 
hood of the Pink-footed. When five miles from land we 
came upon two bands of Bonaparte’s Gulls. The lesser 
numbered twenty-four and the greater over two hundred. 
Migration in Heermann’s Gulls was on a smaller scale than 
on the 5th and 6th, and as usual was near the shore. A 
raft of drift-kelp six miles out gave a footing to a group of 
Western, California, and Heermann’s Gulls. Red Phala- 
ropes were quite generally distributed outside the buoy. A 
Western Grebe, on the water near the Laboratory, was the 
first example for the season. Other birds of particular 
interest were four Loons going south, a Tufted Puffin, also 
southbound, two Rhinoceros Auklets, several Glaucous- 
winged Gulls, and a Fulmar—all on the ocean between five 
and six miles from land. 


LVovember ro. Indoor work compelled me to forego a 
trip on the ocean on the 9th. However, it rained and was 
too windy for an extended voyage. The roth was fair and 
a light land and sea breeze and smooth water invited an off- 
shore cruise. Nearly the whole day was spent on the 
ocean, much of the time fully eight miles northwest of 
Point Pinos. The fine weather found no response in 
migration. Loons were more abundant than of late, but 
quite as many went north as south. More Rhinoceros 
Auklets were seen than upon any former day. They were 
on the water however—chiefly in couples. Cassin’s Auklets 


. 
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were very common, in small companies and twos and 
threes. They kept out of range, flying freely when pressed. 
Not many Heermann’s Gulls were met with, and no south- 
ward movement witnessed. Pink-footed Shearwaters were 
reduced to about a dozen, but Black-vented Shearwaters 
showed a decided gain, and were generally dispersed. A 
flock gathered over sardines six miles offshore, and nearer 
land forty or fifty were taking a siesta on the water. A 
small number, in line, passed south near the buoy. Fewer 
Dark-bodied Shearwaters were seen than on the 7th. Only 
stragglers remained of the Red Phalaropes, and a single 
company, moving down the coast, were the only Surf 
Scoters. 


November rr. At half past six the water was hidden 
from view, but the fog soon vanished. At noon the coast 
was sharply outlined to Point Ano Nuevo and buildings 
were visible in Santa Cruz over twenty miles away. With 
a fresh easterly breeze we sailed along the shore to Point 
Pinos and then on the ocean westward about ten miles. By 
ten o’clock the wind had worked round into the north, fill- 
ing the sail for the homeward voyage. Between thirty and 
forty Pink-footed Shearwaters were seen. They flew 
swiftly southward, most of them passing within four or five 
miles of Point Pinos. Several, however, were fully ten 
miles at sea and one or two not more than a mile. On the 
way out many southbound Black-vented Shearwaters were 
observed in the vicinity of the buoy. Two miles from land 
we seemed to leave their path behind, few being met with 
further offshore. On the way in they began to increase 
within the two-mile limit, and near the buoy a steady stream 
was flowing in the direction of Point Cypress from the 
interior of the bay. It soon became evident that one of the 
largest movements of the season in Black-vented Shear- 
waters was under headway. Off the Laboratory they were 
at least two miles from land. There was a morning, mid- 
day, and afternoon flight of Gulls at the shore—mainly 
Heermann’s and Western. ‘The Western Gulls were white- 
breasted birds and young-of-the-year—the latter associated 


Zoou.—VoL. II.] ZOOMIS—CALIFORNIA WATER BIRDS. 299 


in flocks with the former or sufficiently near them to be 
within sight. Much migration occurred in Surf Scoters 
during the morning. Four were noticed on the water. 
Loons, too, went down the coast in some numbers. Two 
migrating companies were fully six miles from land.  Be- 
sides Cormorants and Pelicans, the following were noted: 
A few Rhinoceros and Cassin’s Auklets, two adult Murres, 
a Pomarine Jaeger, several adult Glaucous-winged Gulls 
and as many Herring or Vega Gulls (all going south), one 
Royai Tern, a dark Fulmar, two southward-bound Dark- 
bodied Shearwaters, a Great Blue Heron, a party of Red 
Phalaropes scattered over the water at the buoy, and groups 
of three and twelve Red-breasted Mergansers near the 
Laboratory. Individuals of the last species were seen 
during the past month whenever I ventured close to the 
surf along the south shore of the bay. 


NVovember 12. The morning was cold and clear with a 
fresh breeze from the east. There was scarcely any swell 
—hardly more than a summer ripple at the Laboratory 
beach. I did not go outside. Most of the forenoon was 
passed on the inner portion of the bay. Before half the 
distance to Monterey had been traversed more than two 
hundred Loons had gone by—individuals, and bands of 
eight, seventeen, fifty-two, eighty-six, thirty, and nine, 
flying high in air along the shore in the direction of the 
ocean. Surf Scoters were quite numerous. Like other 
inshore transients they avoided the Monterey harbor, 
shaping their course from the eastern shore toward a little 
promontory about half a mile east of the Laboratory, then 
westward close by the Laboratory point—the line of flight 
being from headland to headland along the south shore. 
With the flock of thirty Loons there were three White- 
winged Scoters. One or two independent companies also 
appeared. An extensive morning and afternoon flight 
occurred in Western and Heermann’s Gulls—adults and 
birds-of-the-year. For the first time since my arrival the 
young of the latter were conspicuous on the rocks. Loiter- 
ing juvenile Glaucous-winged Gulls were not uncommon 
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over the water. A few California Gulls in light and dark 
plumage went down the coast, following the same path as 
the other species. A small stream of Black-vented Shear- 
waters set into the bay from the south, passing the Labora- 
tory two miles offshore. Two Royal Terns and several 
Red Phalaropes were noted. 


LVovember 13, 14. ‘The 13th was one of the calm days 
preceding a storm. At sunrise the atmosphere was perfectly 
clear. I had been waiting for such a day to make a trip to 
Point Carmel. A gentle breeze bore the boat from the buoy 
to Seal Rocks, where in landing I disturbed two flocks of 
Black Turnstones, all told perhaps a hundred. The wind 
dying out, the sea became like a mirror and the oars were 
relied upon the rest of the way. Any of the rocks at Point 
Cypress or Point Carmel could be landed upon, and the 
water was so clear in Carmel Bay the bottom was seen in 
many places. There was scarcely any southward move- 
ment that might be esteemed migration, a few companies of 
Loons and Surf Scoters being about the only birds which 
seemed to have other business than fishing. In the morn- 
ing quite a stream of Heermann’s Gulls came into the bay 
around Point Pinos. On the kelp near Seal Rocks there 
was a great gathering of these birds. Among them were 
many California Gulls. Scattered Black-vented Shear- 
waters, on wing, were plentiful as far as Seal Rocks. Most 
of them were heading up the coast. At the mouth of Carmel 
Bay two groups were taking their ease at midday upon the 
water. A school of ‘albacores’ appearing, some deserted, 
following in the wake of the fish. White-headed Western 
Gulls abounded at Carmel Bay. As there was no breeze to 
aid our return, the remainder of the afternoon was occupied 
in prospecting among the islets at Point Carmel for prob- 
able sites of next season’s rookeries. Here the calls of the 
Black Turnstone were heard again. The closing of the 
day was like the opening. There were no vapors, the sun 
leaving the horizon all aglow as it sank into the ocean. The 
next morning broke fine, and with a brisk breeze from Car- 
mel Valley the homeward voyage was begun. At the 
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mouth of the bay we were becalmed. Rowing outside of 
Cypress Point, a strong head wind was encountered, forc- 
ing us to stand out to sea fully twelve miles. At half past 
ten the wind began to come in puffs and soon after hauled 
round into the northwest. By the time Point Pinos was 
doubled there was only a light breeze. The long tack 
developed no offshore migration. However, scattering 
Black-vented Shearwaters, going up the coast, were found 
as far out as we went. Near land a goodly number of 
Loons in bands passed down the coast. Otherwise there 
was no conspicuous southward movement. Two adult 
Murres are worthy of note. 


Summary of Southward Movements.—With the daily 
fluctuations from the passage of migratory waves, some 
birds waned as the season wore on (the Northern Phala- 
rope, Pomarine Jaeger, and Dark-bodied Shearwater for 
example), and others waxed in the scale of abundance, as 
the Loons, Surf Scoter, and Black-vented Shearwater. 
The Western Gull, while varying from day to day as the 
waves rolled southward (young or old predominating), 
maintained a comparatively even average through the sea- 
son. In some species there was a marked hiatus inter- 
vening between the summer and winter occurrences, as 
observed in previous years; there apparently existing a first 
or late summer migration, and a second or late autumn 
migration bringing the winter visitants—examples, Western 
Grebe, Cassin’s Auklet, Marbled Murrelet, Murre. Less 
pronounced periods of absence at the outset were noted in 
the California and Heermann’s Gulls, and perhaps in the 
White-winged Scoter. A sort of aftermath of stragglers 
occurred in certain of the declining species, as in the Red 
Phalarope and Dark-bodied Shearwater. 

The following examples illustrate the currents and 
counter-currents in the tide of southward movement :— 
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As seen, high-water mark was reached in the Dark-bodied 
Shearwater on the 23rd and 24th of September, and was 
immediately followed by a rapid decline. The Black-vented 
Shearwater, on the other hand, advanced in numbers until 
its southward movements in October and November almost 
equalled the greater of the Dark-bodied in September. 

No attempt has been made in the foregoing pages to 
chronicle the movements of the Geese and Shore Birds 
(except Phalaropes), for they flew at too great an elevation, 
or gave the boat too wide a berth, to be distinctly recognized 
in most instances. ‘There were, nevertheiess, movements 
of considerable extent, particularly in the Shore Birds in the 
early part of my stay. 


2. CONCLUSIONS. 
MiGRATION NORTHWARD AFTER BREEDING SEASON. 


Migration from South Temperate Zone.—It has long 
been surmised that certain Petrels occurring in summer off 
the northern coasts of North America breed in winter or 
early spring on the oceanic islands of more southern seas. 
It has, also, been stoutly maintained that the breeding 
grounds of these birds would ultimately be discovered in 
the regions of their summer habitat. To Mr. William 
Brewster! and Capt. J. W. Collins? is due the credit of 
definitely determining by dissection that Wilson’s Petrel 
and the Greater and Dark-bodied Shearwaters do not breed 
during their sojourn on the coast of New England and adja- 
cent British possessions, although present in numbers after 
the winter season. This, coupled with the previous dis- 
covery by the Rev. A. E. Eaton*® that Kerguelen Island is 
a breeding station of Wilson’s Petrel, has given weight to 
the theory of migration from the South Temperate Zone. 
Corroborative, and seemingly conclusive, proof of such 
migration is afforded by the Dark-bodied Shearwater on 
the Pacific Ocean. The facts are as follows :— 


1 Proc. Bost. Soc. Nat. Hist., Vol. XXII, p. 404. 
2 Rep. U.S. Fish Comm. for 1882, p. 314: ‘Auk,’ Vol. I, p. 237. 
3 Philos. Trans. Roy. Soc. London, Vol. 168, p. 133. 


304. CALIFORNIA ACADEMY OF SCIENCES. [PRoc. 3D SER. 


t. In May, 1897,' the Dark-bodied Shearwaters off 
Monterey were in worn and moulting plumage, as in birds 
just after the breeding season. The sexual organs of 
numerous specimens examined invariably displayed no func- 
tional development, which was also the case in the summer 
months of 1894.’ 

2. As shown in the preceding pages and in the first two 
papers? of this series, the migratory movements of these 
Shearwaters increased in extent, through the summer, 
nearly to the close of September, when there was an abrupt 
decline, only stragglers being seen thereafter. 

3. Almost without exception, the September and Octo- 
ber specimens secured were in fresh plumage w7th sexual 
organs enlarged as in birds in the flush of the breeding 
season. 

4. During the period of absence from Monterey these 
Shearwaters occur in the South Temperate Zone,* breeding 
on oceanic islands from October to March.° 

5. It is improbable that the Dark-bodied Shearwater 
should be found breeding in the remote antipodes and be 
overlooked in the Northern Hemisphere where rarer and 
less conspicuous Petrels (like Bulwer’s, Ashy, and White- 
faced) are known to rear their young. In short, the evi- 
dence that the Dark-bodied Shearwaters of the California 
coast breed in the South Temperate Zone and not in the 
tropics or in boreal regions rests upon the same foundation 
as the evidence that the Bobolinks of Brazil breed in the 
North Temperate Zone and not in more southern latitudes. 

The Slender-billed Shearwater, likewise, seems to be a 
migrant from the South Temperate Zone. It breeds in 
myriads in the vicinity of Tasmania and New Zealand° 
during the southern summer, but is apparently absent from 


1 Jn the following pages occasional allusion is made to observations in May and 
early June, 1897. These observations are to appear in a subsequent paper, ‘California 
Water Birds. No. V.’ 

2 ‘California Water Birds. No. I,’ p. 181. 

3 Ibid., No. I, p. 181 et seq.; No. II, pp. 3, 5, 6. 

4 Off Corral, Chili (Lane, ‘Ibis,’ 7th Ser., Vol. III, p. 312). 

Hobart, Tasmania (Buller, Trans. N. Z. Inst., Vol. XXVI, p. 199). 

5 Buller, Hist. Birds N. Z., 2nd Kd., Vol. II, pp. 232, 233. 

6Ibid., pp. 230, 231. 
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the region between May and September.! It is not known 
to breed above the equator, although occurring as far north 
as the seas of Kamtschatka and Alaska.’ 

The Greater and Pink-footed Shearwaters may also be 
visitors from antipodal regions. So faras I am aware, their 
nesting habitat remains undiscovered, but both occur, dur- 
ing the warmer months, south of the Tropic of Capricorn.’ 
As in the Greater Shearwaters on the North Atlantic (Col- 
lins, 1. c.), the sexual organs of all the Pink-footed Shear- 
waters (twenty-two in number) obtained at Monterey in 
May and June, 1897, showed no seasonal enlargement, but 
the ovary of a female in high feather, taken November Io, 
1896, was enlarged as ina bird of the nuptial period. As 
a rule, however, the autumn specimens did not exhibit any 
marked erotic development. 

The following should, perhaps, be reckoned as migrants 
having fly-lines which ordinarily do not reach far north of 
the equator: Slender-billed Fulmar, Buller’s Shearwater, 
Black-tailed Shearwater, Pintado Petrel.! 


Migration from Subtropics and Tropics.—The southward 
movements of the Black-vented Shearwaters, referred to at 
length in the foregoing ‘Calendar’ and in the second paper 
of the series, are believed to be migratory movements to 
breeding grounds, and not mere local wanderings in search 
of food. This view of the matter appears to be sustained 
by the following facts :— 

1. The flights of Black-vented Shearwaters were similar 
in character to those of the Dark-bodied. Also, the former 
species was observed traveling in company with the latter, 


1 Montgomery, ‘Ibis,’ 7th Ser., Vol. IV, p. 210. 

2 Ridgway, Man. N. A. Birds, p. 62. 

8Salvin, Cat. Birds Brit. Mus., Vol. XXV, pp. 374, 377. 

Since the above was penned, I have learned from ‘Fauna Chilensis’ (p. 737) that 
Puffinus creatopus breeds on Mas-a-tierra (Juan Fernandez). 

4There are other Tubinares occurring north as well as south of the line (as Pufinus 
carnetpes) which also may be only visitors from austral zones, and not breeders in both 
hemispheres like Pelagodroma marina. (Cf. Cat. Birds Brit. Mus., Vol. XXV, p. 386; Hist. 
Birds N. Z., 2nd Ed., Vol. II, p. 234, ibid., p. 248; Ogilvie-Grant, ‘Ibis,’ 7th Ser., Vol. II, p. 
51.) Even in this latter species there possibly may be interhemisphere migration, 
southern birds visiting the Northern Hemisphere while northern ones are breeding, 
and northern birds visiting the Southern Hemisphere while southern ones are breeding. 
See Calif. W. B. No. II, p. 11, foot-note. 
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as were Forster’s Tern on the 23rd of September, the 
Black-bellied Plover on the 24th, and the Pomarine Jaeger 
on the 25th. 


2. With the advance of the season the flights gained in 
strength, as in the Loons and Surf Scoters. 


3. Sardines were passed over or slightly regarded on 
several occasions (particularly October 21, 31), seemingly 
manifesting that the Shearwaters were bent on a journey, 
and not merely seeking food, feeding, or resting, as on 
Octobemas 23120420. 30.0o Te 

4. All the northward flights were insignificant compared 
with the southward ones, and were not more pronounced 
than the retrograde movements of the Dark-bodied Shear- 
water and the northern species during the temporary halts 
in migration.! 

5. At the close of December, 1894, and in January, 
1895, the sexual organs of specimens taken were much 
enlarged,’ evincing that the breeding season was approach- 
ing. No such functional activity was detected in the 
autumn of 1896, although numerous individuals were 
dissected. 


6. These Shearwaters were absent from the vicinity of 
Monterey through May and early June, 1897, and June, 
1894 °—for a longer time than the interval between the end- 
ing of the northward and the beginning of the southward 
migration in the Northern Phalarope.* 

It seems highly probable therefore that the autumn and 
winter Black-vented Shearwaters off Monterey were migrat- 
ing to breeding grounds lying to the southward, probably 
not above the subtropics, the northern boundary of the 
breeding range apparently corresponding in latitude to that 


1 There are eddies in migration as in the Mississippi, where a current sets in the 
opposite direction from the main flow of the stream. This was especially exemplified 
in the closing of the northward migration in 1897, when counter-currents of Northern 
Phalaropes set strongly southward. 

2 Calif. W. B. No. II, pp. 3, 5. 

3 Ibid:, No. I, pp. 205, 216. 

4 Ibid., p. 187; forthcoming No. V. 
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of Audubon’s Shearwater! of the Atlantic.?, Whether any 
Black-vented Shearwaters cross the equator and enter the 
Southern Hemisphere is yet to be determined, the geo- 
graphic distribution of the species being but imperfectly 
defined. 

In brief, it is held that the hosts of Black-vented Shear- 
waters off Monterey are simply visitors on the high sea like 
the Dark-bodied Shearwaters, although having a fly-line 
that seemingly falls short of the Tropic of Capricorn.? 

The Black-footed Albatross appears to be an additional 
example of northward migration from infratemperate regions 
after reproduction. It is reported as breeding on Gaspar 
Rico,* Laysan and adjacent islets,° and on the Volcano 
Islands,® and is common off middle California in summer,’ 
but apparently does not occur there during the colder 
months of the year, for only Short-tailed Albatrosses were 
seen in midwinter in the vicinity of Monterey. Further, 
specimens of both sexes from that locality in May and June, 
1897, and August, 1894, uniformly had minute reproductive 
organs, witnessing that they were not breeding birds. 


GUIDANCE BY PuHysICcCAL PHENOMENA. 


The behavior of the Shearwaters and Northern Phala- 
ropes during fogs in the summer of 1894,’ and of the 


1 Bahamas (H. Bryant, Proc. Bost. Soc. Nat. Hist., Vol. VII, p. 132). 

Bermudas (Reid, Bull. U.S. Nat. Mus., No. 25, p. 274). 

2 For positive information concerning the breeding of the Black-vented Shearwater, 
we are indebted to Mr. A. W. Anthony (‘Auk,’ Vol. XIII, p. 225), whose excellent work 
on the water birds of the coast of Southern California and adjacent Mexico is well 
known. 

Even if the breeding range of this Shearwater extended further north than the sub- 
tropics, the destination of the Monterey transients might nevertheless be far to the 
southward, for in every migratory species some individuals journey to nesting homes 
beyond those of others; e. g., the Yellow Warblers of the Arctic coast to homes further 
north than the Yellow Warblers of the sunny mountain valleys of the Carolinas. 

3Ifit should prove that the Black-vented Shearwater breeds south as well as north 
of the equator, its presence on the North Pacific in higher latitudes than its breeding 
Tange may possibly be due in part to migration from the Southern Hemisphere, and not 
solely to retrograde movement from the subtropics or tropics. 

4Dall, Proc. Calif. Acad. Sci., Vol. V, p. 277. 

5 Rothschild, ‘Avifauna of Laysan,’ p. 55. 

6 Seebohm, ‘Ibis,’ 6th Ser., Vol. III, p. 191. 

7 Calif. W. B. No. III, p. 353; etc. 

8 Ibid., No. II, p. 25. 

9Ibid., No. I, pp. 191, 201, 202, 203. 
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Shearwaters in the autumn of 1896, particularly September 
26 and October 2 and 6, apparently shows that they were 
guided in their course by the shore-line. 

If birds are endowed with a superhuman faculty for de- 
termining direction, why were the Shearwaters bewildered 
when the land was hidden by fog? Why did they imme- 
diately resume their way when the fog was dispelled suffi- 
ciently to reveal the landmarks? If they had possessed 
any directing faculty other than the ordinary faculty of 
locating position by observing physical phenomena, it would 
not have failed them in these instances, whether they were 
migrating or not. The Cormorants had no difficulty in 
finding their way in the fog to their fishing grounds in the 
Bay and back to their rookery below Point Pinos,’ nor did 
we experience any difficulty in finding our way without a 
compass through the fog back to the Laboratory. The 
Cormorants knew this bit of coast well, and so did we, and 
we kept our bearings in the fog; but not so the Shearwaters 
that pass hundreds or even thousands of miles of coast-line, 
and not so the unfortunate captain who headed his ship on 
a still foggy night the summer before directly into the land 
two miles south of Point Pinos, supposing that he was enter- 
ing Monterey Bay. 

The sudden coming of fog on the evening of September 
30 may explain in part why the Shearwaters sometimes pass 
near the south shore of the Bay when itis clear. However, 
this short stretch of shore-line disappears with distance as 
well as with fog. Seen from Santa Cruz on a clear day, 
the background of mountains at Point Pinos, cut off by the 
Salinas Valley, appears like an island rising out of the sea. 

It is significant that only species which migrate near the 
surface of the water were observed when the land was 
hidden from view. Perhaps those moving at considerable 
elevation are guided by the mountain tops, which rise above 
the low vapors, appearing from the overlooking heights as 
islands in a sea of fog. 


1The Murres at South Farallon, when fishing offshore, also seemed to know their 
bearings in foggy weather. See Calif. W. B. No. III, p. 354. 
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Because the Shearwaters and Phalaropes were dependent 
upon the land for guidance off Monterey, it does not neces- 
sarily follow that migrants over the sea are always guided by 
landmarks. Ofttimes currents and winds’ may possibly be 
the directing phenomena.? The study of migration in the 
vicinity of isolated oceanic islands by a trained student of 
migration would probably throw much light upon this point. 

To recapitulate: These investigations seem to prove, I. 
That the Shearwaters off Monterey find their position and 
shape their course by the landmarks; 2. That birds do not 
possess a mysterious superhuman faculty for determining 
direction,*® else the Shearwaters would not have been be- 
wildered in the fog. 


GUIDANCE By OLD Birps. 


In the early southward movements, particularly along 
coast-lines, it often happens that birds-of-the-year are seen 
in advance of the adults. This simple fact has involved 
the migration of birds in obscurity, and given rise to much 
speculation concerning inherited experience, it even being 
affirmed that young birds but a few weeks from the nest, 
without the aid of their elders, unerringly perform the jour- 
ney to the winter habitat, perhaps thousands of miles dis- 
tant, meeting successfully all the vicissitudes of weather 
and other dangers by the way. No wonder the migration 
of birds has been styled the ‘mystery of mysteries’ if such 
exact knowledge of geography is stored in an egg-shell. 
Upon the surface, a more reasonable view would seem to 
be that the young are guided from the place of their birth 
to the winter abode through the experience of the older 
birds. 

In the summers of 1892 and 1894 and in the autumn of 
1896 it was discovered that the first migrants of a species 
were inclined to pass over Monterey Bay, stragglers only 


1 See Calif. W. B. No. II, p. 13. 
2 Celestial phenomena, as well as terrestrial, may be a means of guidance, at least in 
locating the cardinal points. 
3 The supreme test in this matter is found in the highly pelagic species rather than 
in those dwelling upon the land. 
(3) February 12, 1900. 
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halting upon the water, the Northern Phalarope’ being an 
example in the early migrations and the Surf Scoter in the 
later. It was also found that the first representatives of a 
species in summer, 2” transztu, were either wholly old birds 
or old ones sparingly accompanied by birds-of-the-year, as 
in the Marbled Murrelet July 30, 31, 1894.2 Under such 
circumstances it is not surprising that the young weak- 
winged travelers drop out from migrants passing by offshore 
and occur at the kelp and other places of refuge sooner than 
the adults, giving the appearance of migration of the young 
in advance of the old.* Not improbably the first adults are 
“largely birds that have failed in reproduction,‘ as in the 
Murres at South Farallon.° Otherwise the young would be 
left behind, so far as their own kind is concerned, and com- 
pelled to seek their way alone, or depend upon such for- 
tuitous guidance as might be afforded by belated old birds. 
It is true they might associate themselves with other species 
and be guided by them, provided there was no parting of 
ways.° Still the young of those last to go would be without 
direction if unaccompanied by their parents. 

Older birds, however, occurred at Monterey in the closing 
as well as the opening movements of a species, for example 
in Western and Heermann’s Gulls November 4, 5, 12. This 
seems to be the case also in the spring migrations, for birds 
in high plumage were well represented in May, 1897, the 
large flocks of Bonaparte’s Gulls and Northern Phalaropes 
during the middle of the month having a liberal percentage. 


1‘ Auk,’ Vol. XI, pp. 27, 28; Calif. W. B. No.1, pp. 190, 195, 196, 201, 204, etc. See also 
‘Calendar,’ Sept. 18. 

2 Calif. W. B. No. I, pp. 191, 192, also 194. 

8’ The way is not open in early spring for an extensive passing over, obstructions of 
weather preventing it. Consequently the vanguard is more readily seen when territory 
is invaded by the advancing host of migrants. Later in the season the conditions are 
more favorable for protracted migration and the occurrence of loitering young birds. 

4Possibly in some instances they are males or females that have left the young to the 
care of the opposite sex. 

5 Calif. W. B. No. III, pp. 357, 358. 

6Manifestly such guides, even if part of a “straggling army, often hundreds of miles 
in length,’ must take the young directly to the winter habitat of the species, for fixity 
of destination in the young is as necessary as migration itself. Without it there could 
be no uniformity of dispersal, for the young become the old of following years. If there 
was any divergence of route, they would be thrown upon their own resources, old birds 
of the same species being wanting, and forced to decide which way to go. This being 
the case, the difficulty is merely shifted from the beginning to the latter part of the mi- 
gration, the young still having to find their way to a terra incognita. 
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The association of old and young Broad-winged Hawks in 
the autumnal flights in Connecticut’ tends to show that there 
is no lack of experienced leaders in the migration of land 
birds. 

It should be borne in mind, if the migrants occurring in 
a locality are not seen zz ¢ransztu, merely arrested migration 
is witnessed, only birds that have halted at the station being 
seen, extensive movements taking place unobserved. This 
was well illustrated in the Loons May 27, 1897. In the 
harbor at Monterey there were only a few individuals, and 
these upon the water, while on the ocean several miles off 
Point Pinos a migratory movement was under full headway, 
numerous bands of black-throated birds passing swiftly by 
on their way north. Hence the mere presence of young 
transients alone in a locality, early or late in the migration, 
does not prove they are migrating independently of the 
adults.” The true criterion is actual migration. 

Where young-of-the-year have been seen moving by 
themselves ‘near the land, as in the American Golden 
Plovers mentioned by Mr. Mackay,’ I believe that there is 
migration of adults going on at the time offshore, as in the 
Loons just referred to, or else that the young have become 
separated from their seniors during the journey,’ eventually 
to lose the way’ if they do not fall in with some of their 
own kin or with other species having the same route. It 
may be the Black-bellied Plovers, September 24, sought the 
companionship of the Dark-bodied Shearwaters because 
they were lost. Not unlikely, young birds are sometimes 
misled, and taken out of range.° However, they are found 


1 Trowbridge, ‘Auk,’ Vol. XII, p. 262. © 

2 When the young of any land species greatly outnumber the adults on the breeding 
grounds, it may be questioned whether they are wholly natives, or largely stragglers 
that have fallen out of the ranks, a little later to resume the march with other comrades. 

3* Auk,’ Vol. XIII, p. 91. 

4The separation in the Golden Plovers may have happened after the halt ‘‘in the 
vicinity of Labrador” (1. c., p. go). 

5 Such a mishap apparently befell a juvenile Bonaparte’s Guli at the end of May, 
1897. Left behind by all his kindred, but seemingly in good health, I found him in com- 
pany with some superannuated ‘Mud-hens’ that had taken up their abode in a lagoon 
near the Monterey harbor. 

6Qld birds, perchance driven from their course by storms, seem to miss their way at 
times and wander to regions remote from the habitat of the species. A notable instance 
is Swinhoe’s Wagtail in Lower California (Proc. U.S. Nat. Mus., Vol. IV, p. 414). 
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too abundantly with adults in winter for any very marked 
failure to occur in their migration. ' 

The presence of old birds with the young seems sufficient 
to establish as a fact that the young are not without their 
guidance. Ordinarily, perhaps, it may not extend beyond 
example, especially in straggling flights; still actual leader- 
ship sometimes, at least, appears to be exercised, as in the 
case of the adult California Brown Pelican that directed the 
movements of the little company of young-of-the-year,’ and 
of the Dark-bodied Shearwater that apparently ordered a 
flank movement in a whole column of Shearwaters.? 

To summarize: 1. Unless birds are actually zz transztu, 
their occurrence, whether early or late in the migration, 
affords no real clue to the movements in progress—the mere 
fact of the presence of the young alone in a locality not 
proving that they are migrating independently of the adults. 

2. As seen in the birds in passage upon the ocean 
off Monterey, adults inaugurate the southward migration 
and are also present with the young in their migratory 
movements. 

3. It seems reasonable, therefore, to conclude that the 
young in the journey from their birthplace to the winter 
home of the species are dependent upon the guidance of 
the old birds who know the way because they have trav- 
eled it. 


CausE OF MIGRATION. 


(Physical or Outward. ........... Winter with Its Failure of Food 
Desire for Travel 
Cause { Inheritance { 
| | cd Talent for Geography 
1 
(Psychological or Inward {¢ (Guidance by Old Birds 
Education 
Guidance by Physical Phenomena 
Habit 


1 The wintering of old males in situations where females and young are wanting does 
not indicate that the latter have been killed off, for they appear later in the northward 
migration, the Towhee and Pine Warbler in upper South Carolina being examples. 

2 Calif. W. B. No. I, p. 188. 

3Ibid., p. 198. 
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Winter with Its Failure of Food.—Because of winter 
with its failure of food all birds can not remain through the 
whole year at the place of their birth. The only escape 
from extensive extermination lies in depopulation, which 
is successfully accomplished by migration. ‘This periodic 
movement, however, is not effected simply by the inhabi- 
tants of colder regions temporarily retreating to a warmer 
climate when they feel the pressure of winter, for there is 
migration in all latitudes where birds find a home, in all cli- 
mates, and at all seasons of the year. Some birds breeding 
in the Arctic migrate to the North Temperate Zone, some 
to the tropics, or even to the South Temperate Zone. Sim- 
ilar diversity in migration exists in birds nesting in more 
temperate regions; for example, the Bobolink penetrates far 
into South America while the Ipswich Sparrow does not 
pass beyond the United States. In the opposite hemisphere, 
the Dark-bodied Shearwater and some other Petrels breed 
on the oceanic islands during our winter and afterward 
apparently change their abode to northern seas in the time 
of our summer. Other birds still of the Southern Hemi- 
sphere do not journey beyond the equator. There is migra- 
tory movement confined to the tropics, contemporaneous 
with the wet and dry seasons,’ and there appears to be 
migration northward from the subtropics and tropics after 
the breeding period to an area of greater food-supply, as in 
the Black-vented Shearwater and Black-footed Albatross. 
There is also much minor movement, like the migration of 
the Brown-headed Nuthatch on the approach of winter 
from the upper to the lower country in the Carolinas, and 
of the Mountain Partridge from the eastern slope of the 
Sierra Nevada across the summit to the warmer western 
slope. There is migration that is delayed until the ground 
is covered with snow, and migration that takes place before 
midsummer, for birds begin to migrate, after breeding, as 
soon in temperate as frigid climes, the Murres of the 


1 As to migration in the Southern Hemisphere, consult Hudson, ‘Argentine Orni- 
thology;’ Durnford, ‘Ibis,’ 4th Ser., Vol. I, p. 166; Aplin, ibid., 6th Ser., Vol. VI, p. 149; 
Seebohm, Geogr. Distr. Charadr., p. 37; Buller, Hist. Birds N. Z., 2nd Ed., Vol. I, p. xli. 

2 Gaumer, P. Z. S., 1883, p. 436. 
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California coast,! the Louisiana Water-Thrush of the South 
Carolina highlands,’ and the Scarlet Tyrant of Argentina? 
moving toward the equator as early as birds on the shores 
of the polar sea. 

In all this diversity there is unity—these varied move- 
ments and the return ones, as a whole, constituting the 
great movement that sways the bird population southward or 
northward as winter is dominantin either hemisphere. The 
complexity of this adjustment suggests that it has been 
evolved, as exigencies have arisen, through a long period of 
time. However, it is not evident that any movements sur- 
vive that the immediate urgency does not demand.* So nice 
is the adjustment that the territory is occupied where winter 
and summer contend for the mastery, Horned Larks, Long- 
spurs, Ducks, Geese, etc., retreating or advancing as the 
snow and ice advance or recede. Moreover, great destruc- 
tion of bird life takes place when exceptional severity of 
season suddenly contracts the food areas to a degree un- 
provided for by the ordinary course of migration.’ Also, 
the loitering of birds in mild autumns® apparently indicates 
that partial relief from winter would result in a decline in 
migration. In fine, it is maintained that winter, past and 
present, with its failure of food is the outward cause of all 
migratory movement.’ 


1 Calif. W. B. No. I, p. 180 et seq. 

2 ‘Auk,’ IX, p. 34. 

3 Cf. Hudson, ‘Argentine Ornithology,’ Vol. I, p. 154. 

4 The departure of birds early in summer, the replacing of breeding ones by individ- 
uals of the same species from higher life zones, the evacuation of winter quarters in 
tropical and warm temperate regions, area necessity, it is contended, under existing 
conditions. Migration must bea gradual depopulation, and hence the movement begins 
when birds have finished the cares of reproduction. Independent of other considera- 
tions, pressure of population, because of winter, necessitates, it is held, the displacing 
of breeding birds by winter representatives of the species, and pressure of population, 
because of winter in the opposite hemisphere, necessitates the removal of winter so- 
journers in temperate and tropical regions to higher life zones; in the grand scheme of 
migration there being no room for birds without the bounds of their present habitats. 
Local variation is not lost sight of (cf. ‘Auk,’ Vol. XI, pp. 26-39). The fact of its being 
confined within narrow limits apparently evidences that it cannot be more extended 
without causing disaster. 

5 A recent instance is reported by Mr. Wayne from the Low Country in South Caro- 
lina, ‘Auk,’ Vol. XVI, p. 197. 

6 See ‘Auk,’ Vol. IX, p. 39; Cooke, Rep. Bird Migr. Miss. Vall., p. 26. 

7 This view is not intended to conflict with the theories of the origin of migration in 
a waning ice age and in secular refrigeration. 

I have referred to physical cause in greater detail in ‘The Auk,’ Vol. XI, pp. 94-112. 


ae 
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Inheritance .'\—Instinct and heredity have been convenient 
words on the pens of authors dealing with aspects of migra- 
tion in which the facts were partially or wholly unknown. 
It is not unreasonable to suppose that there exist in migra- 
tory birds an inherent desire for travel and an ‘‘inherited 
talent for geography.’’ The ease with which birds find 
their nests in the chaparral or in a sea of tules manifests 
that they possess memory of direction and locality in a 
remarkable degree. In migratory birds this faculty may 
attain higher development, becoming a talent for geography. 
The restlessness sometimes displayed in seasons of migra- 
tion by wild birds reared in captivity is perhaps indicative of 
an inward incentive for travel. But here heredity seems to 
end and 


Fducation to begin, for there appears to be guidance by 
old birds and guidance by physical phenomena. With edu- 
cation of the young into a knowledge of the way, the magic 
words instinct and heredity lose their potency. Intelligence 
and habit remain to account for the constancy of migratory 
birds to time and place. We cannot know whether a bird’s 


1“Strong home affection,” desire for procreation, physiological requirements as to 
temperature during reproduction, have been advanced by some writers as paramount 
causes in the return migration. 

The short stay of some birds at their nesting homes in temperate climates (less than 
three nionths) and the variation in different years in the location of the home, as in the 
Dickcissel, discredit the theory of ‘‘strong home affection ”’ as a factor in migration. 

Desire for procreation, which exists in sedentary as well as migratory species, may 
be a prompting influence, as the waning of the breeding season appears to bein the 
opposite migration. However, the earlysummer movements toward the equator mani- 
fest that there are deeper incentives. 

While the climatic conditions of the Cold Temperate Subregion may be more con- 
genial than those of the Warm Temperate to such species as the Blackburnian Warbler, 
it remains to be fully established that these birds can not rear their young with equal 
success, 80 far as mere temperature is concerned, in any part of their habitat. Being 
migratory species of wide range, they are accustomed to great extremes in temperature, 
and it may be that their present distribution is simply an outgrowth of the adjustment 
of population to food areas—each species in process of time having found a place, which 
it holds independent of peculiar conditions of temperature. Thus is it explained why 
some Yellow Warblers breed in South Carolina and others on the Arctic coast; why some 
Robins winter in the valleys of the White Mountains and others in Florida; why the 
Parasitic Jaegers visiting the South Temperate Zone recross the equator; why the Orange- 
crowned Warblers wintering in the South Atlantic States return to the region to the 
westward of the Alleghanies instead of seeking a nesting home on the Atlantic Slope. 
Still itis not denied that physiological needs as to temperature during reproduction may 
be an additional incentive to migration; but above and behind this are fundamental 
causes, for migration exists without such stimulus, asis particularly evidenced by the 
early summer movements toward the equator in temperate regions. 
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education extends to a comprehension of the plan of migra- 
tion. However, it seems plain, with the example and 
guidance of the old, migration could become in time a ruling 


fTabit in the life of a last summer’s bird, holding it true to 
route and period of movement. In short, it is believed that 
the causes of migration are simple facts and not impene- 
trable mysteries lying beyond the domain of scientific 
enquiry. 

Summary.—To sum up the whole matter in a single sen- 
tence: It is held that bird migration is a habit evolved by 
education and inheritance which owe their origin and per- 
petuation to winter with its failure of food. 


Winter with Its Failure of Food 
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Aichmophorus occidentalis. WesTERN GrEBE.—Only one 
was observed during the two months. 


Colymbus nigricollis. EarrEpD Grese.—Less than a dozen 
were seen, scattered along from Sept. 29. 


Gavia imber. Loon. 

Gavia pacifica. Pacrric Loon. 

Gavia lumme. ReEp-THROATED Loon.—Loons occurred 
from the outset, chiefly as passing migrants. They gradu- 
ally increased in numbers until finally they became very 
common, particularly from the middle of October onward. 
Whether Pacifica and /umme were present during the early 
part of my visit was not positively determined. 


Lunda cirrhata. Turrep Purrin.—Few were noted. 


Cerorhinca monocerata. Rutnoceros AUKLET.—None 
were seen in September and only a very few in October. 


In November they became more plentiful. 


Ptychoramphus aleuticus. Cassin’s AuUKLET.—Occur- 
ring at irregular intervals after Oct. 25, they became decid- 
edly common Nov. to. 


Cepphus columba. Picreon GuiLLEMoT.—Three young- 
of-the-year were observed in September and eight adults at 
the close of October. Two of the latter were taken, and 
were in pied plumage. 


Uria troile. Murre.—The following are all that were 
positively identified: Single birds on the 22nd, 25th, and 
26th of September; six on the 28th; single birds on the 
Sth, 14th, and 23rd of October and 5th of November; two 
on the 11th and two on the 14th of November. 


Stercorarius pomarinus. PoMARINE JAEGER.—The mi- 
gration of this species appeared to be nearly over on my 
arrival. After September only stragglers were noticed. 
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Larus glaucescens. GLAUCOUS-wINGED GuLL.—The first _ 
one came under observation Oct.30. By Nov. 12 they were 
rather common. 


Larus occidentalis. WrEsTERN GuLL.—They were very 
abundant. ‘Through the passage of migratory waves, some- 
times the old and sometimes the young predominated. 


Larus argentatus. HeErrinc GULL. 


Larus vege. VEGA GuLu.—A large Gull with light 
mantle and black tips to primaries was seen Nov. 5. Six 
days later several other Gulls having the same style of 
coloration were also observed. 


Larus californicus. CALiroRNIA GuLuL.—But a single 
individual had been encountered up to Oct. 9, when a large 
flock was discovered among the Gulls thronging the beach. 
Afterwards the species was met with at intervals. 


Larus delawarensis. RiING-BILLED GuLL.—An immature 
example was taken Oct. 7. 


Larus brachyrhynchus. SHORT-BILLED GULL. 


Larus canus. Mrw Guiu.—A young bird belonging to 
one or the other of these species was captured Oct. 29. 


Larus heermanni. HEERMANN’s GuLL.—Until the last 
day of September, Heermann’s Gulls appeared to be rather 
scarce. In November their flights rivalled or exceeded 
those of the Western Gulls. 


Larus philadelphia. BoNaAparTE’s GuLL.—On the 6th 
of November two small companies were met with, and on 
the following day another company and a flock of over two 
hundred. 


Sterna maxima. RoyvaL TEern.—This Tern occurred 
through my sojourn, but was not common after the middle 
of October. 
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Sterna elegans. ELEGANT TERN.—It was more sparingly 
represented than its congener maxzma. No examples were 
noticed in November. 


Sterna forsteri. Forster’s Tern.—Several squads, accom- 
panying an army of Shearwaters, were seen Sept. 23. 


Diomedea albatrus. SuortT-TAILED ALBATROSS.—Sev- 
eral dark Albatrosses were observed Sept. 18 and several 
on the following day, when the equinoctial gale began. A 
specimen was secured on each occasion, and proved to be 
this species. After the equinoctial there was a hiatus, 
broken only by solitary birds on the 23rd, 26th, and 29th 
of September and on the 2nd and 15th of October. These 
individuals were in dark attire, with a single exception—a 
crippled adult, infested with mallophaga. 


Fulmarus glacialis. FuLMar.—Fulmars were noted as 
follows: Two in September, one in October, several on the 
6th of November and one on the 7th and one on the 11th. 


Puffinus bulleri. BuLLEer’s SHEARWATER.—On the 6th 
of November, about six miles west of Point Pinos, two 
white-breasted Shearwaters dashed up to the boat—one a 
Pink-footed, the other a slender bird without conspicuous 
mottling on the sides of the head. The first glance revealed 
that the bird was a stranger. It was only a few yards away 
and I had to wait a moment for it to pass astern and get 
within proper range. A successful shot brought it down in 
perfect condition for a specimen. Dissection proved that 
it was a female, perhaps a young one, for the ova were 
indistinct as in a bird that had never bred. 

Upon consulting the literature’ it was found that the spec- 
imen agreed with the descriptions of Buller’s Shearwater, 
and was the fourth one known to science. The bird had 


1 Puffinus bulleri, SALVIN, Ibis, 5th Ser., Vol. VJ, 1888, p. 354; BULLER, Hist. Birds N.Z., 
2nd Kd., Vol. II, 1888, p. 240, Pl. XLI, fig. 2; ibid., Trans. N. Z. Inst., Vol. XXIII, 
1891, p. 42; ibid., Vol. XXVI, 1894, p. 198; SALVIN, Cat. Birds Brit. Mus., Vol. XXV, 
1896, p. 371. 

Puffinus zealandicus, SANDAGER, Trans. N. Z. Inst., Vol. XXII, 1890, p. 291. 
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been secured in a region far remote from the supposed 
habitat of the species, the types and third specimen having 
come from New Zealand seas. It may confidently be 
expected that persistent observation off Monterey will add 
to the list of pelagic wanderers from austral regions. 


Puffinus creatopus. PINK-FOOTED SHEARWATER.—The 
following were seen: One, Sept. 21; a few, Sept. 23; one, 
Sept. 25; twenty-five, Sept. 26; two, Sept. 29; five, Oct. 
2; one, Oct. 6; upwards of forty, Nov. 6; about two hun- 
dred, Nov. 7; a dozen, Nov. 10; thirty to forty, Nov. 11. 


Puffinus opisthomelas. BLACK-vENTED SHEARWATER.— 
This species occurred as a transient, and was very abun- 
dant, particularly during October and November. 


Puffinus griseus. Dark-BoDIED SHEARWATER.—These 
Shearwaters, zz trans7tu, were exceedingly abundant on the 
23rd and 24th of September. Afterwards the species rap- 
idly declined in the scale of abundance, in October and 
November only stragglers appearing. 


Puffinus tenuirostris. SLENDER-BILLED SHEARWATER.— 
A female was secured Nov. 7. On the same day several 
other small dark Shearwaters were seen, which perhaps 
belonged to this species. It is probable the migration was 
just commencing, for Slender-billed Shearwaters were 
numerous off Monterey in December, 1895.1 


Phalacrocorax penicillatus. BranpT’s CoRMORANT.— 
As at other seasons of the year, Brandt’s Cormorants were 
abundant. 


Phalacrocorax pelagicus. PrELAcGic CorMOoRANT.—The 
small ‘ Shag’ was quite common. 


Pelecanus californicus. Ca LirorniA BRowN PELICAN.— 
Pelicans were conspicuous from the outset. On the 3rd of 
October it was evident that reénforcements had arrived. 
From that date they were very common. 


1 Calif. W. B. No. II, p. 28. 
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Merganser serrator. R»Ep-BREASTED MERGANSER.—Two 
females were seen on Oct. 9 near the town of Monterey. 
Subsequently the species was observed whenever we skirted 
the rocky shore of the south side of the Bay. 


Oidemia deglandi. WHITE-wINGED ScoTEer.—‘ White- 
winged Coots’ occurred only as passing migrants. The 
first individual was seen Sept. 28. They did not become 
plentiful, although there was promise in November of the 
immediate coming of the winter bands. 


Oidemia perspicillata. SurrF ScoTeErR.—Toward the end 
of October they began to be common, and on the 4th, 5th, 
and 11th of November were abundant. With the exception 
of a few stragglers all hurried by Monterey Bay on their 
way down the coast. The first were positively determined 
Oct. 6. However, small companies, supposed to be these 
Scoters, were noted at intervals from the beginning. 

Although there was considerable migration in Ducks and 
Geese during the two months, the Shoveller (Sept. 23) was 
the only species fully identified besides the Red-breasted 
Merganser and the two Scoters. 


Ardea herodias. GrReEAaT BuiuE Heron. — Individuals 
were occasionally noted, chiefly at the kelp along the south 
shore of the Bay. 


Nycticorax nycticorax. Nicur Heron.—In the evenings, 
during the early part of my visit, the call-notes of these 
Herons, passing down the coast, were frequently heard at 
the Laboratory. 


Fulica americana. AMERICAN Coot.—A large flock of 
‘Mud-hens’ was found Noy. 3 on the lagoon at Monterey. 


Crymophilus fulicarius. Rep PHaLARopeE.—They were 
met with as follows :— 

September—r18th, a small flock. 

October—15th, one; 28th, a flock of over fifty and some 
scattered birds; 29th, several; 30th, a group of four and 
several solitary individuals. 
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November—2nd, two; 4th, two; 6th, a flock numbering 
between one and two hundred and a few scattered birds; 
7th, individuals quite generally distributed beyond the 
buoy; roth, a few; 11th, a little band; 12th, several. 


Phalaropus lobatus. NorTHERN PHALAROPE.—Many 
were on the kelp Sept. 18 and again on the 24th. After 
this only stragglers occurred, loitering by the way or on 
migration. ‘The last were seen Oct. 24. 

The following were noted incidentally: Sanderling, Mar- 
bled Godwit, Black-bellied Plover (last date Oct. 27, two), 


Killdeer, Black Turnstone (appeared to be common to the 
end). 


CALIFORNIA ACADEMY OF SCIENCES, 
October 19, 1899. 
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I. INTRODUCTION. 


Tue following studies were undertaken at the University 
of California under the direction of Professor W. E. Rit- 
ter, for whose cordial interest and unwearied kindness I 
wish to express my sincere gratitude. 

The object of this paper is, first, to contribute to the 
knowledge of the Entoprocta by the description of two 
forms new to science, and secondly, to record the occur- 
rence on the Pacific Coast of species already known. Of 
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the new forms, the one possesses features so markedly 
different from any known genus of the Pedicellinide as to 
warrant the formation of a new genus. The other is 
placed, at least provisionally, in the genus Gonypodarza 
Ehlers (1890). 


Myosoma, gen. nov. 


Diagnosis.—Zoarium with stolon composed partly of successive polypide- 
bearing segments and partly of alternate non-polypide-bearing segments; 
both stalk and calyx muscular, the muscle fibers continuous from one into 
the other; lophophore oblique. 

Myosoma was obtained by Professor Ritter at Dillon’s 
Beach near Tomales Bay, California. It has since been 
found at Fort Point and at San Pedro, California. As the 
name implies, its distinguishing generic characteristic is the 
possession of a muscular calyx, a feature not possessed by 
any other Entoproct known. Aside from the sphincter mus- 
cle, the Entoproct calyx is peculiarly destitute of muscular 
development. Ehlers (1890) describes certain muscle fibers 
in the calyx of Ascopodaria macropus which are connected 
with the nephridia, and others which he calls the lateral 
wall muscles. But in no case is there such a development 
as is found in this form. 


Myosoma spinosa, sp. nov. 


PLATE XVI, FIGs. 1-12. 


Both stalk and calyx with surface differentiated into a spiny and a non- 
spiny region, the latter corresponding to the side of the polypide in which 
the musculature is more strongly developed. 


A. Structure. 


1. THE Stoton.—The colony of JZyosoma spinosa forms 
a closely matted growth by the interweaving and fusion 
of its stolons. The stolon secretes a chitinous layer which 
is thicker on the under surface, and which serves both to 
attach itself to the substratum, and to unite adjacent stolons 
together laterally, thus forming a sort of band. From such 
a stolonic band, branches may extend laterally, both from 
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those stolons forming the outer border, and from the seg- 
ments of any of the interior stolons. By this means a mat- 
ted growth is produced which makes it impossible to tease 
out a colony without breaking it into small fragments. Fig- 
ure I represents two stolons united for part of their length. 
It is not uncommon, however, to find four or more firmly 
united together. The stolon is segmented but not always 
to the extent that Ehlers considers characteristic of the 
Pedicellinidz. Non-polypide-bearing segments (zon. Ji. 
seg.) occur, alternating with segments which bear poly- 
pides; but this is not the invariable rule. Polypides are 
frequently found upon successive segments, as is shown in 
the stolon extending to the right (fig. 1, suc. seg.). This 
drawing may seem to indicate that polypides are found 
upon successive segments only at the growing ends of sto- 
lons. This condition, however, is not confined to young 
stolons, but is found in older parts of the colony also. As 
an illustration of the variability of stolonic segmentation 
presented by the species, I would say, that in twenty cases 
in which this point could be determined with certainty, 
twelve showed an intercalated non-polypide-bearing seg- 
ment, while in eight cases, the polypides grew upon suc- 
cessive segments. 


2. Tue Poiyprpr.—Each polypide consists of an un- 
branched holosarcine stalk, and a calyx. There is consid- 
erable difference in the height of the various individuals 
which form a colony. Of ten polypides, all of which are 
adult so far as the functioning of the digestive organs are 
concerned, the smallest measures 0.64 mm. in height, and 
the tallest, 3.60 mm. The average height of the ten is 
r.90mm. The extreme mobility of the calyx, the obliquity 
of the tentacular region, and the spininess of both stalk 
and calyx are very conspicuous features of a colony. 

In the retracted position, the stalk is usually much 
curved, the calyx being then brought face downwards, and 
the convex surface of both bristles with a formidable array 
of spines (figs. 1 and 2). Although I have not had an 
opportunity to examine living specimens, I cannot but 
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think that this peculiar curved position is one often 
assumed in life. On closer examination this conviction is 
strengthened, for the surface of both stalk and calyx is 
found to be differentiated into two regions, a spiny and a 
spineless one. The latter occupies a narrow strip extending 
from the base of the tentacles on the cesophageal side down- 
ward over the stalk to the stolon (figs. 1 and 2, sp/. reg.). 
That this region possesses greater muscular power is 
apparent from a very casual examination of a glycerine 
mounted specimen. Figure 2 represents such a prepara- 
tion. Here, in order to show the direction of the muscle 
fibers, the stalk is drawn in optical section. The spineless 
region (sf/. reg.) and the longitudinal muscle fibers are 
seen to be on the same side. 

Topographically, therefore, the surface of the polypide 
is divided into a ventral and a dorsal side. That part of 
stalk and calyx which possesses greater muscularity and 
which is free of spines is the ventral side; the spiny region 
is the dorsal. Throughout this description the terms ven- 
tral and dorsal, applied to both stem and calyx, will be 
used with this signification. Furthermore, although as we 
shall see, the connection between stalk and calyx is inti- 
mate, yet tor purposes of description I will distinguish 
between them, and I will first describe the calyx. 

(a). The Calyx.—The cuticle over the spiny region is 
thickened in places into ridges or ribs, upon which spines 
develop at regular intervals, although they are not lacking 
in other parts. One of these ridges is especially conspicu- 
ous, forming an almost circular rib at the base of the tenta- 
cles (fig. 1, ¢ez. 7.) It is thickened at the) smminiii(ieeum 
sum.) of the tentacular disc and gradually grows more slen- 
der as it approaches the spineless region on the ventral 
side. Upon it six or eight spines are developed, forming a 
sort of coronet around the face, so to speak. From the 
summit of the calyx in the sagittal plane, a short, chitinous 
thickening of the cuticle extends forward upon the tentac- 
ular disc (fig. 1, sag. r.) This also bears one or more 
spines. Dorsally, in the sagittal plane, a double row of 


ZOoL.—VOL. II.] ROBERTSON—ENTOPROCTA. 327 


spines extends to the base of the calyx, where another rib 
occurs which extends around it to the ventral side (fig. 1, 
BESS Fs). 


The Ventral Region.—Perhaps the most striking feature 
of the calyx is the extreme obliquity of the tentacular disc. 
This is so great that a point at the base of the tentacles on 
the dorsal side forms the summit of the calyx (figs. 1-2, 
sum.), and thus the whole tentacular region is on the ven- 
tral side. This, in the retracted condition, is a somewhat 
flattened oval disc which is bounded dorsally by the tentac- 
ular rib spoken of. In the center, an oval opening may be 
seen, around which the edge of the lophophore is gathered 
in strong folds by the sphincter muscle (figs. 1 and 2, 
loph. f.). Figure 3 is a para-sagittal section of the calyx 
and shows the sphincter muscle in cross-section (sph. loph.) 
and the fold of the lophophore projecting beyond it 
(loph. f.). 

The cuticle on the ventral side is very thin, and is thrown 
into a number of transverse wrinkles or folds during con- 
traction (fig. 3, cw.). Under the cuticle is a densely stain- 
ing layer of ectodermal cells (fig. 3, ec.). Between the 
ectoderm and the cesophagus is found the somatic portion 
of the muscle which characterizes this form, and which, 
since it is to so large an extent continuous in both calyx 
and stalk, is designated as the ventral muscle (fig. 2, v. 
mus.). 


The Musculature.—There are four systems of muscles in 
the calyx: viz., the somatic portion of the ventral muscle, 
the sphincter muscle, the tentacular muscles, and the mus- 
cles of the intestine. 


The Ventral Muscle.—This muscle consists of a large 
number of bundles, each composed of a number of fibers. 
Scattered through it and at points of attachment are numer- 
ous large nuclei. Distally, it is attached to the body-wall 
of the calyx at the base of the tentacles. It extends in a lon- 
gitudinal direction through calyx and stalk, and is attached 
proximally to the base of the stolon. The continuity of 
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some of the fibers is broken by the septum which separates 
calyx and stalk, but a /arge number of them pass through 
the septum wzthout interruption. 

The somatic portion of the ventral muscle and its direct 
continuation into the stalk are shown in fig. 3. This rep- 
resents a para-sagittal section near the median plane. The 
space between the ventral body-wall (v. w.) and the cesoph- 
agus (@s.) is seen to be completely filled with longitudinal 
muscle fibers. At the focus which is here represented, many 
of these fibers are seen to pass over the septum into the stalk. 
At a deeper focus, the septum comes into view, bounded 
on each side bythe large nuclei (zw.) which mark the 
attachment of those muscle fibers which are not continuous. 
At the base of the sphincter muscle (spk. /oph.) the fibers 
are seen to unite with the ectoderm. In cross-sections of 
the calyx in this region, the intermingling of the longitudi- 
nal muscle fibers with those of the sphincter may be clearly 
seen. There can not, however, be said to be any direct 
union between the muscles of these two systems, although 
their union of action seems probable. Figure 4 is a frontal 
section close to the ventral wall of the stomach. Here the 
direct passage of a number of the muscle fibers (v. m. f.) 
from stalk to calyx is clear and undoubted. At each side 
the septum (sep~.) is clearly seen through the continuous 
fibers, while in the middle there is a region where at the 
focus represented no septum is present. This section shows 
another interesting fact about the ventral muscle. When 
the fibers enter the calyx, some of them are seen to diverge 
right and left. These diverging fibers form branches of 
the somatic ventral muscle (7. s. v. mus.) which pass on 
each side of the cesophagus. The empty space in the cen- 
ter represents the position of the stomach at the base of the 
cesophagus. Ina series of sagittal sections the branching 
is very evident, and furthermore, it is clear that part, at 
least, of these diverging fibers attach themselves to the floor 
of the atrium. In cross-section this is perhaps more evi- 
dent. Figure 5 represents a cross-section of the stomach 
and base of the csophagus. The somatic muscle fibers 
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(so. v. m.) which fill the space between the ventral wall 
(v. w.) and the cesophagus (@s.) are cut more or less 
obliquely. Close beside the cesophagus in the angle formed 
by its junction with the stomach (s¢.) are seen a few mus- 
cle fibers cut almost transversely. These are the branches 
of the somatic ventral muscle (7. so. v. m.). In sections 
above the plane represented by fig. 5, these transverse 
fibers become more distinctly grouped together and sepa- 
rated from the main body of the muscle (fig. 6, dr. so. 
v.m.) ‘They finally fuse with the floor of the atrium (fig. 
7, cls. at. fl. and br. so. v. m.). In succeeding sections 
the atrial cavity appears and all signs of muscle bundles 
disappear. These branches may be called the atrial 
retractors, for by their contraction the floor of the atrium 
is drawn downward and the atrial cavity is enlarged. 

All the muscle fibers which branch off from the ventral 
muscle do not, however, function as atrial retractors. Some 
of them seem to be in close connection with the genital 
duct, and perhaps with other organs. Figure 8 represents 
a section showing an apparent attachment of a muscle bun- 
dle (m. g. d.) on each side of the duct leading into the 
brood-sac. This section is just at the point where the duct 
(cls. g. d.) opens into the floor of the atrium (a¢. fl.) and 
taken in connection with indications found in other prep- 
arations, the inference seems to be a valid one that the 
ventral muscle is connected with the genital ducts in both 
males and females. 

Sphincter Muscle.— When compared with other genera of 
Entoprocta, the lophophoral sphincter of A/yosoma has an 
unusual development. According to Davenport (1893), the 
sphincter of Urnatella is composed of two or three fibers 
only. Ehlers gives seven or eight fibers for that of Asco- 
podaria macropus. An idea of the development which the 
sphincter attains in this form may be gained from fig. 3 
(sph. loph.). Were the ends of the fibers appear, cut some- 
what obliquely, in the deep fold of the lophophore (ofA. f.). 
In frontal section, not represented in the drawings, this 
sphincter appears as a broad muscular band composed of 
twenty or thirty muscle fibers arranged in concentric circles. 
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Tentacular Muscles.—The number of tentacles varies 
between thirteen and fourteen. Each is provided with two 
muscles extending along the sides apparently to the tip. 
According to Davenport, tentacular muscles are unknown 
in any Entoproct except Uruatella. Comparing Daven- 
port’s drawing (Pl. IV, fig. 27) with fig. 9, it will be seen 
that Urnatella and M/yosoma closely resemble each other in 
this respect. Figure 9 represents a cross-section near the 
base of three tentacles and the transverse ends of the ten- 
tacular muscle fibers are clearly shown (¢ent. m.). Figure 
ro represents the same in longitudinal section, and the fibers 
(tent. m.) are seen extending through the length of the 
tentacles. The attachment of these fibers has not been 
definitely made out, but the indications are that they unite 
with the ectoderm at the base of the tentacular disc. 


Intestinal Muscles.—In addition to the systems of muscles 
already described, there is an intestino-rectal sphincter. 
This consists of three or four well defined muscle bundles, 
showing in cross-section in the wall of the intestine. This 
is also reported for Urnatella. There is besides an anal 
sphincter, not differing apparently from that described for 
other Entoprocta. 

The Organs.—The tentacles are ciliated on the inner 
surface. The atrial chamber is large and its floor is like- 
wise ciliated. The alimentary tract does not differ materially 
from that described for other Entoprocts. It consists of 
cesophagus, stomach, intestine, and rectum, all heavily 
ciliated except the roof of the stomach, the region of the 
so-called ‘‘liver cells’’ (figs. 3 and 8, cls. /.). Figure 3 
represents the alimentary tract, but the section is not in the 
median plane and consequently does not pass through the 
intestine and rectum. 

No special study has been devoted to the nephridia, 
although the excretory ducts and pore have been observed. 
The nerve ganglion with its large nerve trunks is a conspic- 
uous object, but no minute study of it has been made. Both 
males and females grow from the same stolon and are indif- 
ferently intermixed in the colony. The testes and the 
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ovaries contained ripe products, and the brood-sacs were 
filled with embryos in every stage of development. 

(6). The Stalk.—Externally, the stalk shows the two 
regions, dorsal and ventral, already described for the calyx. 
The dorsal side is characterized by the presence of spines 
which, however, have no regular arrangement. The ven- 
tral side occupies about one-fourth of the circumference 
(figs. I1, 12, v. s.). The cuticle of this portion is thin and 
is thrown into many transverse wrinkles by the contraction 
of the muscles beneath (fig. 1, sp/. reg.). 

The Musculature.—The stalk is of the type holosarcine. 
The muscle forms a cylindrical sheath just beneath the 
ectoderm. The sheath, as a whole, is much thicker than 
in other Pedicellines, and its thickness is considerably 
greater on the ventral side than on the dorsal (figs. 11, 12, 
v. m. stk.). Inthe ventral region the fibers are longitud- 
inal (fig. 2,v. m.). From a line in the middle of the dorsal 
region the fibers take an oblique direction on both sides 
toward the ventral side (fig. 2, 0. m. f.). 

In the lower part of the stalk and in the stolon just below 
the stalk, large granular cells, with very large nuclei, attract 
the attention, even in an unstained specimen. Frequently 
there are several processes to each cell. They are often 
found part way up the stem united together by these pro- 
cesses, resembling a string of beads. These are probably 
the myoblasts, from which the muscle fibers originate. The 
muscle fibers which are not continuous with those of the 
calyx are attached at their distal end to the septum between 
calyx and stalk. Proximally, both longitudinal and oblique 
fibers pass into the stolon, spread out in radiating directions, 
and become attached to its base. Besides the myoblasts 
already mentioned, the interior of the stalk is filled with 
mesenchymatous tissue, resembling that filling the space 
between the body-wall and the alimentary canal of the calyx. 

(c). The Neck.—The extensive development of the ven- 
tral muscles and the continuity of many of the muscle fibers 
from stalk to calyx have produced an appearance at the 
junction of head and stem very unlike that commonly seen 


332 CALIFORNIA ACADEMY OF SCIENCES. [PRoc. 3D SER. 


in the Entoprocts. Generally, the neck is small and the 
infolding of the cuticle to form the septum is alike on all 
sides. The plug of cells usually occupies a central position, 
and the regenerative cells are of equal size and are symmet- 
rically arranged. A very different condition prevails in 
Myosoma. ‘The neck is stout and broad. On the ventral 
side the stalk extends part way up the calyx, as shown in 
polypides three and four of fig. 1. The plug of cells is 
nearer the dorsal than the ventral side, and the regenerative 
zone 1s not symmetrically disposed. Figure 3 represents 
these conditions in part. This section does not show the 
calyx inits natural or usual position. Itis thrown backward 
too much and makes the plane of the lophophore almost 
horizontal. The evidence that this is an unnatural position 
is found in the distortion of the cells (fig. 3, c/. cls.) which 
bridge over the opening in the center of the septum. In 
the normal condition these cells should be horizontal: This 
very distortion gives the best view of the ventral muscle 
and it was for this reason that the section was chosen. If 
proper allowance be made, the thickness of the neck, the 
proximity of the plug of cells to the dorsal side, and the 
asymmetry of the regenerative zone are plainly manifest in 
fig. 3. Figure 13 represents the usual appearance of the 
neck in the Pedicellines. Comparison of this with fig. 1 
will perhaps make the difference more obvious, although 
allowance must be made for a difference in magnification. 


B. Regeneration. 


Corresponding to this thickness of the neck, there is a 
firmness of attachment between stalk and calyx very differ- 
ent from the fragile connection usually presented by this 
family. In M/yosoma the calyces do not drop off easily, at 
least in preserved specimens. Experimentation seems to 
show that there is a greater tendency to break away from 
the stolon than for calyx and stem to separate, especially in 
the case of the younger polypides. In attempting to sepa- 
rate polypide and stolon by pulling them apart, the stem, 
in each case, stretched considerably before any break 
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occurred. In older polypides, the separation took place just 
as often between stalk and stolon as between calyx and 
stalk. In younger individuals, out of fifteen experimented 
with, twelve broke either at the junction of stalk and stolon, 
or else part way up the stalk, and only three broke at the 
septum between stalk and calyx. Experimenting with other 
Pedicellines, the writer could in no case detect any stretch- 
ing of the stalk. The calyx always separated at the septum 
and with the very slightest pressure. In the colonies of 
Myosoma which have been examined there is a remarkably 
small number of headless stems. It was only after a care- 
ful search among stems accidently broken from stolons 
while tearing them out that a few were obtained upon 
which calyces were forming in various stages of develop- 
ment; so that, although J/Zyosoma does not lose its calyces 
as easily as most Entoprocta, yet, if the loss occurs, regen- 
eration does take place. 


C. Discussion. 


Myosoma spinosa is an extremely interesting form, both 
as an example of correlated and adaptive variation, and as 
a form which while exhibiting a high degree of specializa- 
tion, yet shows marked affinities with more primitive Ento- 
procts, especially with Loxosoma. 

The stem of all Entoprocts is characteristically muscular. 
The calyx, except for delicate sphincter muscles, is just 
as characteristically devoid of muscles. Two observers, 
Allman (1856) for Pedicellina echinata, and Van Beneden 
(1845) for Pedicellina belgica, speak of finding retractor 
muscles in the calyx of these species. Their results on this 
point have not been confirmed by other observers, but, even 
if correct, the muscles to which they refer have an entirely 
different function from the somatic ventral muscle of J/yo- 
soma. The function of a retractor muscle in the sense 
spoken of by these observers is to draw the tentacles within 
the sheath. Indeed, Allman speaks of a structure which 
he calls a sheath in P. echinata, into which the tentacles are 
retracted. The ventral muscle of Wyosoma, however, does 
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not act as a retractor for the tentacles. It is closely con- 
nected with the longitudinal muscles of the stalk, both mor- 
phologically and functionally. The somatic portion together 
with the peduncular portion contracts the whole polypide 
upon the ventral side, forming the characteristic bow-shape 
so commonly assumed. The correlation of muscular devel- 
opment exhibited by A/yosoma depends primarily upon the 
growth of the ventral muscle. Its action is antagonistic to 
that of the lophophoral sphincter; hence there follows the 
unusually strong development of the latter. In contraction, 
the ventral muscle draws the tentacular disc and the dorsal 
organs toward the ventral side. This would greatly dimin- 
ish the space within the atrial cavity, which at certain seasons 
of the year, as when embryos are rapidly developing, would 
be a disadvantage. By the correlated growth of the atrial 
retractors the floor of the atrium is drawn downward and 
the space within is, in a measure, preserved. 

Such muscles as are usually found in the calyx of the 
Pedicellinide, viz., the sphincter muscles, the tentacular 
muscles, and the body muscles mentioned by Ehlers for 
Ascopodaria macropus, are said to originate from the paren- 
chymatous tissue of the calyx. It is difficult to conceive 
that such alone is the origin of the muscles of the calyx of 
Myosoma. In examining sections of the calyx, the assump- 
tion that the muscle fibers in the body arise in great part 
from those of the stalk, and that many of them have become 
secondarily divided, does not seem unreasonable. Sucha 
hypothesis, however, can only be established by a study of 
the development of the polypide. 

It is the open communication between the stalk and calyx 
of Myosoma which allies it so closely with Loxosoma. In 
the latter, the line of demarcation between body and stalk 
is not well defined. The muscle fibers of the stalk pass 
directly into the body, and, according to most observers, 
end somewhere in the lower part of the latter. In his ac- 
count of Loxosoma kefersteiniz, Nitsche (1869) says that the 
muscle fibers of the stalk are attached to the base of the 
stomach. Vogt (1876) in describing ZL. phascolosomaium 
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says that the muscle fibers are distributed over the base of 
the body. Other observers who say nothing of the distal 
attachment of the muscle fibers represent them in their 
drawings as extending a short distance into the calyx or 
body, and as radiating around the base of the stomach. 
Through the courtesy of Dr. W. S. Nickerson of the 
University of Minnesota, I have had the privilege of exam- 
ining some specimens of his new species, Loxosoma daven- 
portz, a complete report of which has not yet been pub- 
lished. I have prepared a few individuals zz foto, stain- 
ing and clearing them in oil, and the muscle fibers of the 
stem come out distinctly. The indications are that part, at 
least, attach themselves either to the floor of the atrium or 
to the body-wall in the vicinity of the atrium. The opacity 
of the organs of the body, however, prevents a clear view 
of the distal attachment of the muscles of the stem, although 
there is no doubt that they extend far into the body on the 
ventral side. 

Seeliger (1889) gives an interesting stage in the develop- 
ment of P. echinata from the larva, wherein the elements of 
the stalk are directly continuous with those of the calyx; 
and he says, ‘‘ Auf diesem Stadium ahnelt die junge Pedz- 
cellina einer Loxosoma, bei der ebenfalls die Sonderung in 
Stiel und Kopftchen nur unvollkommen ausgepragt ist.”’ 

Our species shows other Lowxosoma affinities. In his very 
interesting study of L. phascolosomatum, Vogt (1876) con- 
trasts Loxosoma and Pedicellina in the following words: 
*‘Ce qui distingue, ontre les points mentionnés par M. 
Nitsche, les Pédicellines et les Loxosomes en premier lieu, 
c’est la position de l’appareil tentaculaire et la conforma- 
tion générale du corps. L’appareil tentaculaire est placeé 
sur la face ventrale chez les Loxosomes, tandis qu’il se 
trouve au bout de l’axe de la tige et du corps chez les 
Pédicellines; le corps des Peédicellines est comprimé lat- 
éralement, celui des Loxosomes verticalement. * * * 
L’appareil tentaculaire est placé exactement au sommet chez 
les Pédicellines, sur le cOté ventral un peu creusé chez les 
Loxosomes. Ce qui, chez les premieres, se présente comme 
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un sac a ouverture centrale, montre chez les derniers la 
forme d’un capuchon serré sous le menton et tiré sur la téte. 
Si cette différence est sensible, je dois dire cepéndant que 
la tendance vers une formation semblable se montre déja 
chez les Pédicellines, dont les deux faces, ventrale et dor- 
sale, sont loin d’étre symétriques. Comme chez les Loxo- 
somes, la paroi du corps, le long de laquelle remonte le 
rectum et que nous avons nommeée la face postérieure, est 
plus bombée que celle a laquelle est adossé l’cesophage. 
Un plan vertical et longitudinal, placé par la tige et le 
corps d’une Pédicelline qui montre son corps de la maniere 
ordinaire, en présentant l’cesophage d’un coté et le rectum 
de l’autre, coupe bien en deux moitiés symétriques la cour- 
onne tentaculaire, mais non le calice. La moitié contenant 
le rectum est plus volumineuse, plus bombée que celle con- 
tenant l’cesophage. Ces rapports se laissent déja voir dans 
les bourgeons, quoique a un degré moindre, et ne peuvent 
donc pas dépendre uniquement du développement de la 
poche incubatrice, située dans le voisinage du rectum. la 
conformation asymétrique est bien déja dans le plan primitif 
des Pédicellines; mais elle y est seulement indiquée, tandis 
qu’elle est poussée a l’exces chez les Loxosomes, ou elle va 
jusqu’au déplacement de la couronne tentaculaire.”’ 

The above might almost as well answer for a comparison 
of Alyosoma and Pedicellina, for the former corresponds 
closely to Loxosoma in the displacement of the tentacular 
crown, the consequent obliquity of the lophophore, and the 
lateral compression of the body. The resemblance between 
Loxosoma and Myosoma is still further emphasized by the 
continuity of the muscle fibers of stalk and calyx, extend-— 
ing, if my observations upon ZL. davenportc be correct, 
even to the union of some of the muscle fibers with the 
floor of the atrium." 


1Since writing the above, Dr. Nickerson has kindly furnished me with an out- 
line of the musculature of Loxosoma davenporti previous to the publication of his paper 
on that animal. As farascan be learned from this, the arrangement of the muscles in 
L. davenportiand M. spinosa is strikingly similar. One especially interesting point is the 
existence of longitudinal muscle fibers which extend from the margin of the foot to the 
lophophore. 
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III. Gonypodaria ramosa, sp. nov. 
PLATE XVI, Fics. 13-16. 


Diagnosis.—Zoarium composed of a chitinous branched segmented stolon, 
from each alternate segment of which stalks bearing polypides arise. Stalks 
merosarcine, furnished at their base and at intervals along their length with 
muscular dilatations from which branches proceed. 

G.ramosa was first obtained at Pacific Grove by Pro- 
fessor H. P. Johnson of the University of California. It 
has since been found at Fort Point and Land’s End, Cali- 
fornia, and on Channel Rocks, Puget Sound. A compari- 
son of the colonies from these four localities leads one to 
suspect that there may be more than one species among 
them. They differ markedly in size and robustness of 
calyx and stalk, and especially in the number of branches. 
However, until more material can be obtained and further 
investigation made, they will all be placed under one 
species. 

A colony of Gonypodaria ramosa presents an appearance 
very unlike the typical Entoproct. The stiff stems project- 
ing to an unusual height and surmounted by their white 
calyces, the branching habit of growth and the stiff jerking 
movements, all contribute to make this Pedicelline an unique 
and interesting object of study. When examined closely 
the stalks are found to have the power of movement con- 
centrated at definite points in barrel-shaped expansions, 
while the other portions are stiff and horny, and destitute 
of muscle fibers. Figure 13 represents part of a colony of 
G. ramosa and illustrates the characteristics mentioned 
above. The possession of several bulbous dilatations in the 
stalk places this form, at least provisionally, in the genus 
Gonypodaria Ehlers. The only other species of the genus 
known is G. nodosa Lomas (1886), described originally as 
Pedicellina gracilis, var. nodosa, and afterwards as Ascopo- 
daria nodosa. These two species, G. ramosa and G. nodosa, 
differ in the number of muscular expansions on the stalk. 
The latter has not more than three, while G. ramosa has 
frequently four, five, or more. This in itself is not an 
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important difference, since in a colony of G. ramosa indi- 
viduals resembling G. nodosa may be found. But the 
branching is peculiar to this form and warrants the forma- 
_tion of a new species. 


A. Structure. 


1. THE StToLton.—This is stout and thicker than the 
ascending stalks. It has a yellow color in the younger parts 
of the colony but becomes brown with age. It is covered by 
a thin, transparent cuticle continuous over stalk and calyx. 
Beneath the cuticle is a thick chitinous layer to which the 
color and rigidity of the stolon are due. It is divided at 
intervals by perforated septa into segments of varying 
length. A segment which does not bear a polypide is inter- 
calated between two which do. Sometimes the polypide- 
bearing segments are crowded together, in which case the 
intercalated segments are very short, and the septa at their 
extremities are placed almost close together. The stolon 
produces branches at right angles to it, or nearlyso. These 
grow from below the basal dilatation of an ascending stalk, 
and may appear on one side only, or opposite, on both 
sides. Inno case hasa branch been observed to grow from 
a non-polypide-bearing segment of the stolon. 


2. THE Statx.—The stalk begins as a muscular dilata- 
tion resting upon the stolon. Above this it grows slender, 
but stiff and rigid. The occurrence.of several of these dila- 
tations divides the stalk into definite sections to which, 
following Ehlers, the name phalanx will be applied—a 
phalanx being considered to consist of a dilatation and the 
rigid portion arising therefrom (fig. 13, pha.). The distal 
phalanx, then, may frequently consist of a dilatation and 
a calyx, depending upon the stage of growth to which the 
stalk has attained. Since the musculature of the stalk is 
confined to these bulbous dilatations at the base of each 
phalanx, the stalk is of the type merosarcine. The basal 
or proximal dilatation arises from the stolon with a rather 
broad base, widening out somewhat into a barrel-shaped 
structure. It is covered bya thin cuticle which is distinctly 
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annulated, the annulations consisting of wrinkles or folds in 
the cuticle alone. Above the annulations the rigid portion 
of the phalanx begins, wide at the base, and narrowing 
somewhat suddenly into the slender, rigid portion. Each 
dilatation, then, is capped by a truncated chitinous cone. 
Beneath the thin cuticle of the dilatations the longitudinal 
muscle fibers are seen, forming an inner sheath or mantle. 
These are attached proximally to the stolon, and distally 
to the base of the cone which covers the top of the dilata- 
tion (fig. 13, 7. dz/.). 

The rigid portion of each phalanx is covered externally 
by a thin cuticle continuous over stolon and basal expan- 
sion. Beneath is a thick chitinous layer, yellow or brown 
in color, resembling that of the stolon. In it, numerous 
pores occur irregularly disposed over the surface (fig. 13, 
p-). In longitudinal section these appear as deep, wide 
notches which are covered externally by the thin cuticle 
(fig. 16, #.). Similar pores occur in the stalk of Ascopoda- 
ria macropus, and Ehlers suggests that an opening to the out- 
side may be found in them. There is no evidence for this 
in G. ramosa. ‘The interior of the phalanx is filled with a 
mesenchymatous tissue continuous with that of the interior 
of the muscular dilatation. Near the base of the rigid por- 
tion of each phalanx a septum occurs. This is perforated 
and allows a free passage from one part of the stalk to 
another. The maximum number of phalanges in a stalk is 
six so far as the writer has observed. Four or five is a 
common number in the older parts of the colony. The 
description of the first phalanx, however, answers in the 
main, for all the others. As a stalk grows, the first calyx 
is differentiated before the rigid portion of the first phalanx 
has attained its full length. Before this time also, the first 
annulations of a second expansion appear below the calyx, 
so that by the time the calyx performs the function of 
nutrition it may have been carried into or above the second 
phalanx. Whether in this way the original calyx is carried 
to the summit of a stalk containing the maximum number of 
phalanges, or whether regeneration may occur before the 
maximum height is reached, is perhaps doubtful. 


(2) December 17, 1900. 
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Branching.—From the distal portion of any phalanx 
branches may arise. Generally two opposite branches are 
produced, but frequently three may occur around the base 
of the same bulb. A branch is always separated from the 
parent stem by a double perforated septum (fig. 13, dow. 
sep.), so that, however twisted the growth may become, the 
branches may always be distinguished from the parent 
stalk. Itis probable that branches begin to form at an early 
stage in the growth of the polypide. ‘They are often found 
below the second dilatation, and frequently no difference 
can be discerned between the first phalanx of the branch 
and the second of the parent stalk except one of length. 
A branch may itself be composed of several phalanges 
similar in all respects to those of the parent, and the distal 
end of eachof its phalanges may in turn give rise to second- 
ary branches. 

The complexity of growth is further increased in certain 
cases by the production of what may be called a stolonic 
process in the place of a branch (fig. 16, sto. fro.). Such 
a process, like a branch, is separated from the parent stalk 
by a double perforated septum, and like a stolon, it forms 
alternate polypide-bearing and non-polypide-bearing seg- 
ments (fig. 16, zon. pl. seg.). Sometimes the segments are 
short, when dense masses of stems are formed about a single 
bulb asa center of growth (fig. 15). Sometimes a single 
long stolon is produced with segments of average length, 
thus forming a basis for a new growth of polypides. ‘Tran- 
sitions are often found between what has been called a sim- 
ple branch and a stolonic process. ‘Thus, fig. 15 represents 
part of a parent stalk (fa. s/k.) whose first lateral bud has 
produced a simple branch (67. 7). At the base of the latter 
another bud has produced a second branch (67. 2). A 
continuation of this process would produce a growth very 
closely resembling a stolonic process, especially if that por- 
tion of the stem which is intercalated between the two septa 
(zn. seg.) at the base of the two branches (67. 7, 6r. 2) 
should be somewhat prolonged. Such a case is represented 
by fig. 16. Here another stalk (fa. stk.) has produced a 


a 
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branch (6r.) and a stolonic process (sto. fro.). This latter 
structure differs in no way from the true stolon attached to 
the substratum, except that it arises part way up the stem. 
It is composed of alternate polypide-bearing and non-poly- 
pide-bearing segments, and these vary in length just as they 
do in the original stolon. No hard and fast line, then, can 
be drawn between a polypide-producing branch and a sto- 
lonic process; and that portion of the stem which is inter- 
calated between the two septa at the base of an ordinary 
branch (fig. 15, zz. seg.) may perhaps be homologous with 
the non-polypide-bearing segment of the stolon (fig. 13, 
non. pl. seg.) or of a stolonic process (fig. 16, zon. pl. seg.). 

In the jointed character of the stalk and in the branching, 
G. ramosa bears considerable resemblance to Arthropodaria 
benedent Foettinger (1887). In the latter, however, the 
differentiation of the muscular expansion has not been 
carried to the extent that appears in Gonyfodarza. In the 
drawing given by Foettinger, the muscle fibers are repre- 
sented to extend through the length of each segment or 
phalanx and the budding region appears to be about the 
middle of the expanded portion of the stem. In the char- 
acter of their stems these two forms seem to be nearly allied 
to Urnatella. Davenport (1893) has discussed very fully 
the relationship between the segmentation of the stalk and 
the ability to produce buds. His remark upon the ‘‘ sug- 
gestive parallelism ’’ which exists ‘“‘ between the formation 
of segments and the production of buds”’ finds further con- 
firmation in G. ramosa, where segmentation is complete and 
regular and is accompanied by the regular and constant 
formation of buds. 

3. THE Cartyx.—This differs in no essential respect 
from that described for the Pedicellinide in general. Asa 
rule it is situated just above a muscular expansion. Its 
lophophore is at right angles to the axis of the stem. Exter- 
nally it is covered by a continuation of the delicate cuticle 
of the stalk. The number of the tentacles varies from six- 
teen to nineteen. The various systems of organs, digestive, 
nervous, genital and excretory, correspond closely to those 
so fully described by Ehlers for Ascopodaria macropus. 
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B. Regeneration. 


The union between stalk and calyx is extremely fragile, 
and as a consequence the calyces are frequently lost. A 
zone of regenerative cells occurs immediately below the 
calyx, as in other Pedicellines, and from this it is renewed. 
It is no uncommon thing to find a colony which has lost half 
of its calyces, while at the same time many regenerating 
ones occur. ‘This species may be said to possess a second 
regenerative zone—that from which the branches arise. 
This region of branch formation is always in close relation 
with the bulbous dilatations. It lies just beneath them, and 
it is probable that it retains its power of external budding 
for only a short time—only until the thick layer of the cuticle 
becomes chitinized; but it seems to retain the power of 
regeneration from the inner layer of cells for a much longer 
time. An illustration of this is afforded by the condition 
represented in fig. 14. Here an old stalk (0. stk.) had lost 
calyx and upper phalanx, so that the distal end of the lower 
portion was left entirely exposed at a point just below where 
a muscular dilatation had occurred. At this part of the 
stem no septum isfound. Yet from the inner layer of cells 
a young shoot has arisen with well differentiated calyx, 
basal dilatation, and rigid portion. In the discussion pre- 
viously mentioned, Dr. Davenport maintains the importance 
of septa in enabling a regenerative zone to bud. On page 
20, he says, ‘‘ If we seek an explanation of the dissepiments, 
I think itis to be found in the protection of the stock against 
the influx of water and destroying organisms at the time of 
the loss of calyx or lateral branches which would make 
regeneration impossible.’’ At the same time this writer 
holds (p. 21) that ‘‘ segmentation has succeeded, rather 
than preceded, the condition of bud formation from the 
stalk, it being desirable owing to the greater danger from 
mutilation to which the stalk is exposed.’’ From this point 
of view, G. ramosa retains a primitive capacity in a high 
degree in its ability to regenerate from a point where no 
septum has developed. 


SS 
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C. Movement. 


A living colony of Gonypodarza presents a scene of con- 
siderable activity. Movement is greatest in the upper dila- 
tations of the stalk, especially in the one at the base of 
distal rigid portion. ‘Two movements can be detected, one 
from side to side, which is stiff and jerky, the other, a cir- 
cular movement. In the first, the phalanx bends almost at 
right angles to one side, then to the other, and in the return 
to its original upright position it executes a partially circular 
movement. It is not possible to say whether or not the 
polypides respond to stimulus. Upon touching one with the 
dissecting needle there seemed sometimes to be response, 
but one could not be sure but that the movement might 
have taken place without such stimulus. There was no 
united, wave-like movement throughout the colony, such as 
Ehlers describes for A. macropfus. What the stimulus is, 
it is difficult to say, especially when, as Ehlers also found in 
A. macropus, one sees stems which have lost their calyces 
execute the same movements as those which possess them. 


IV. Summary. 


1. The new genus J/yosoma is distinguished by the pos- 
session of a somatic ventral muscle which is continuous with 
that of the stalk and forms the great ventral muscle. 

2. The somatic portion of the ventral muscle sends 
branches to each side of the cesophagus. These form the 
atrial retractors. Itis probable that part of these branching 
fibers are connected with the genital ducts. 

3. The musculature of the stalk consists of the longi- 
tudinal muscle fibers of the ventral muscle, and also of 
oblique fibers which proceed from the dorsal to the ventral 
side. 

4. The tentacles contain each a pair of muscles, and the 
sphincter of the lophophore attains an unusual development. 

5. Owing to the continuity of the ventral muscle, the 
neck of M/yosoma is unusually broad and holds the calyx 
more securely upon the stalk than is the case in other Pedi- 
cellinidz. 
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6. This communication between stalk and calyx, and the 
continuity of muscle fibers from one part of the polypide to 
the other, together with the oblique setting of the lopho- 
phore, allies J/yosoma rather closely with Lowxosoma. 


7. The new species, Gonypodaria ramosa, is distin- 
guished by the possession of a branching stalk. The 
branches arise from any bulbous dilatation, and are of two 
kinds, simple and stolonic. 

8. It is difficult to draw a real distinction between these 
two kinds of branches. Transitions between them can 
often be found. 

g. A-septum is found below the calyx and above each 
muscular dilatation of the stalk. A double septum is pro- 
duced at the origin of a branch. 

10. That part of the branch which is enclosed by the 
double septum may perhaps be homologous with a non- 
polypide-bearing segment of the stolon. 


11. Regeneration of a stalk from the inner layer of cells 


at the base of a muscular dilatation may take place, even 


though the whole upper portion of the stem with the mus- 
cular dilatation be broken away. 


V. IDENTIFICATION OF KNOowN SPECIES. 


The following is a list of the species of Entoprocta found 
on the Pacific Coast, which have been previously described. 
The classification given by Ehlers has been followed. 


Pedicellina Says. 
Pedicellina echinata Sars. 


Pedicellina echinata Sars, Beskrivelser og Jagttagelser, 1835. 
Pedicellina cernua (PALLAS) Hrncxs, Brit. Mar. Polyzoa, Vol. I, p. 565. 


Flabitat.—Lime Point, California. Found growing on 
old hydroid stems together with Hucratea chelata. 
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Ascopodaria Lusk. 
Ascopodaria gracilis Sars. 


Pedicellina gracilis Sars, Beskrivelser og Jagttagelser, 1855, p. 6. 
Pedicellina gracilis Hincks, Brit. Mar. Polyzoa, Vol. I, p. 570. 


FHlabitat.—Lime Point and San Pedro, California. 


Ascopodaria macropus /i/ers. 


Flabitat.—San Pedro, California. Small quantities of 
this species have been obtained at various times from San 
Pedro, where it seems to be fairly abundant. 


UNIVERSITY OF CALIFORNIA, 
BERKELEY, CALIFORNIA, 
January 2, 1900. 
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1856. 


1886. 


1893. 
1890. 
1887. 
1880. 
1886. 
1869. 
1889. 
1876. 


1845. 
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ABBREVIATIONS USED IN THE FIGURES. 


ap. sep.—aperture of septum. 

at. re.—atrial retractor. 

at. jt.—atrial floor. 

atr,—atrium. 

bas. y.—basal rib. 

ér.—branch. 

br. so. v. m.—branch of somatic 
ventral muscle. 

cls, 1.—‘ liver cells.”’ 

cl. cls.—closing cells of septum. 

cls. at. fi.—cells of atrial floor. 

cls, g. d.—cells of genital duct. 

cu.—cuticle. 

cht. ¢.—chitinous layer. 

dor. s.—dorsal side. 

dor. m.—dorsal muscle. 

dor, sep.—dorsal septum. 

dor, w.—dorsal body-wall. 

éc. stk.—ectoderm of stalk. 

éc. ca.—ectoderm of calyx. 

éc.—ectoderm. 

gn.—ganeglion. 

int.—intestine. 

im. seg.—intercalated segment. 

loph. f.—\lophophoral fold. 

m. dil,—muscular dilatation. 

m. g. d.—muscles of genital duct. 

m. stk.—muscle of stalk. 


non. pl. seg .—non-polypide-bearing 
segment. 

nu.—nuclei. 

@s.—cesophagus. 

o. m. f.—oblique muscle fibers. 

o. stk.—old stalk. 

pa. stk.—parent stalk. 

p-—pore. 

pha.—phalanx. 

re. cls.—regenerating cells. 

véc.—rectum. 

sag. r.—sagittal rib. 

spl. reg.—spineless region. 

sto.—stolon. 

50. UV. m.—somatic ventral muscle. 

sép.—septum. 

sph. loph.—sphincter of lophophore. 

st.—stomach. 

stk.—stalk. 

sto. pro.—stolonic process. 

suc. pl. seg.—successive polypide 
bearing segments. 

sum.—summit of calyx. 

tent. m.—tentacular muscles. 

ten. r.—tentacular rib. 

v. S.—ventral side. 

v. m.—ventral muscle. 

v. m. stk.—ventral muscle of stalk. 

v. w.—ventral body wall. 
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EXPLANATION OF PLATE XVI. 


All drawings made with the aid of a camera lucida, except figs. 1 and 13. 


Fig. 1. Part of a colony of Myosoma spinosa, gen. nov. The two stolons 
which are represented were not actually growing side by side, 
but were chosen to show the variability in segmentation. They 
are, however, typical. The arrangement of the younger poly- 
pides is somewhat diagrammatic, but each individual is as faithful 
a copy as could be made. X 25. 

Fig. 2. <A single polypide of AZyosoma spinosa, showing a characteristic 
position, and the arrangement of the muscle fibers in the stalk. 
x 75: 

Fig. 3. Para-sagittal section of the same through calyx and part of stalk, to 
show the somatic ventral muscle and its continuity into the stalk. 
X 300. 

Fig. 4. Frontal section of the same, close to ventral wall of stomach. It 
shows the continuity of the muscle fibers from stalk to calyx, and 
also a few fibers of the branches of the ventral muscle. X 300. 

Fig. 5. Cross-section of the calyx showing the branches of the somatic 
ventral muscle which form the atrial retractors. Section near the 
base of the cesophagus. X I3o. 

Fig. 6. Same as above (fig. 5), but three sections higher. XX I30. 

Fig. 7. Same as the two preceding figures, the section passing through the 
point where the atrial floor (c/s. at. #1.) begins to appear. X 130. 

Fig. 8. Sagittal section of calyx of J/. spinosa, showing the connection of 
muscle fibers with the genital duct. 650. 

Fig. 9. | Cross-section near the base of three tentacles of the same, to show 
the tentacular muscles. X 300. 

Fig. 10. Longitudinal section of the same. X 300. 

Fig. 11. Cross-section of the stalk of JZ. spinosa a few sections below the 
calyx, showing greater thickness of the muscle sheath on the 
ventral side. X 130. 

Fig. 12. Same as the preceding, except that the section passes through the 
lower part of the stalk. X 130. 

Fig. 13. Part of a colony of Gonypodaria ramosa, sp.nov. X I5. 

Fig. 14. Part of an old stalk of G. ramosa, the distal end of which shows a 
regenerating polypide. X Too. 

Fig. 15. A cluster of branches formed at the base of a muscular dilatation 
of the parent stalk. A transition from simple branching such as 
is shown in fig. 13, and stolonic branching is indicated by the 
growth of a second branch (47. 2) from the basal dilatation of the 
first (67. I). X Ioo. 

Fig. 16. Represents a simple branch and a stolonic process growing from 
the base of a muscular dilatation of the parent stalk. X Ioo. 
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THE RESULTS of a study of the water birds off Monterey 
from May 1 to June 12, 1897, are presented in this paper, 
together with some reflections upon the cause of return 
migration and some observations upon specimens. That 
the birds of the harbor might be observed more fully than 
on previous occasions, the town of Monterey was selected 
as a base of operations, and from this vantage-point week- 
day excursions were made upon the bay and ocean, the 
voyages extending several miles beyond Point Pinos when 
the weather permitted. May proved to be a windy month 
and at times there were rather heavy seas. However, only 
on six days did wind or waves prevent the boat from reach- 
ing the ocean. With the advent of June low fogs began to 
prevail. 


1 ‘No. I.—Monterey and Vicinity from the Middle of June to the End of August,’ 
Proc. Calif. Acad. Sci., 2ud Ser., Vol. V, June 19, 1895, pp. 177-224, I map. 

‘No. II.—Vicinity of Monterey in Midwinter,’ ibid., Vol. VI, Feb. 21, 1896, pp. 1-30, 
I map. 

‘No. III.—South Farallon Island in July,’ ibid., Vol. VI, Aug. 29, 1896, pp. 353-366, 
2 maps. 

‘No. IV.—Vicinity of Monterey in Autumn,’ ibid., 3rd Ser., Zool., Vol. II, No. 3, 
Feb. 12, 1900, pp. 277-322, I map. 
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I. MIGRATION. 
SUMMARY OF MovEMENTS. 


Bird Waves.—While there were fluctuations seemingly 
due to migration in most of the species observed, extensive 
movements to breeding grounds occurred only in the 
Loons, Bonaparte’s Gull, Forster’s Tern, and Northern 
Phalarope. 

Loons. At the time of my arrival a bird wave was appar- 
ently receding. It appeared to be composed chiefly of the 
three species of Loons. For several days they were numer- 
ous on the water and on May 3 there was an extensive 
northward flight, which expended its strength on the fol- 
lowing day. By the 5th few were to be found anywhere. 

May 12 there was a great passage of Loons in companies 
upon the ocean—the Pacific Loon apparently predominat- 
ing. It was foreshadowed by a considerable movement on 
the 11th and was followed by a period of little activity from 
the t4th to the 19th. On the roth and 20th many solitary 
ones passed north. Then for nearly a week little move- 
ment took place and stragglers increased on the water. 

May 27 there was a large flight of black-throated Loons, 
mainly G. pacifica. As on the 12th, they flew in bands and 
passed Point Pinos without entering Monterey Bay. By 
the 29th this flight had subsided. Afterwards no extensive 
migratory movement was witnessed, although stragglers 
were observed to the end of my stay. 

BoNAPARTE’S GuLL. On May Io a migratory movement 
began in Bonaparte’s Gulls which reached its height on the 
t4th and 17th, when they were abundant. After the 18th 
only stragglers were encountered. 

ForstTer’s Tern. These Terns were plentiful from 
May 11 to May 14; afterwards none were seen. 

NorTHERN PHALAROPE. From the 11th to the 14th of 
May there was a great inroad of Northern Phalaropes. 
They departed suddenly, from the 15th onward a few lag- 
gards only being met with—the last, June 5. 
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Pauses in Migration.—Northbound migrants lingered by 
the way to feed, Bonaparte’s Gulls, Forster’s Terns, 
Northern Phalaropes, congregating where food was plen- 
tiful. Besides halting upon the water, migrants made 
counter-movements. For example, May 12, when North- 
ern Phalaropes were numerous on wing, more flocks in the 
vicinity of Point Pinos flew southward than northward. 
Again, on June 1, when Loons awing were quite common, 
as many went down the coast as up the coast. These 
instances emphasize that daily observations, recorded in 
detail, alone reveal the real character of the movements of 
the birds of a locality, this being particularly true in the 
summer migrations from breeding grounds in temperate 
regions. 

During the great flight of Loons on the 12th of May, 
there were a few loiterers on the water in the Monterey 
harbor. If observation had not been extended to the ocean, 
these stragglers would have been all that were observed, 
evidencing how false an impression of migratory movements 
may be gained if only arrested migration is studied. 


Retrograde Migration.—It was noticed that many of the 
Bonaparte’s Gulls zz transztu over Monterey Bay apparently 
came down the east shore to the harbor and then turned 
westward, following the south shore to Point Pinos where 
they headed northward, seemingly making this retrograde 
movement in order to sight the coast-line above Santa Cruz. 
It is not improbable that they came from the interior, for an 
extensive migration down the Pajaro Valley was observed 
by Mr. J. R. Chalker in May, 1889.’ 


Overflow from Southern Breeding Grounds. — Dark- 
bodied Shearwaters were abundant from the outset. Before 
my departure, it seemed that the return movement south- 
ward was beginning. Pink-footed Shearwaters were scarce 
until the end of May. In June they became quite abun- 
dant. Black-vented Shearwaters were absent during the 


1 ‘Zoe,’ Vol. IV, p. 225. 
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entire time of my visit, while Black-footed Albatrosses were 
rather common. Heermann’s Gulls were rare in May, but 
in June they appeared in force, becoming decidedly com- 
mon. Specimens examined in June seemed to have recently 
bred. These circumstances considered in connection with 
the autumnal movements! of this Gull and its occurrence in 
April on Isla Raza, Gulf of California,? apparently indicate 
that it moves northward after the breeding season, as is 
believed to be the case in the Black-vented Shearwater and 
Black-footed Albatross.*? Not improbably the movement 
extends to other water birds breeding in the subtropics and 
tropics,’ there being an extensive overflow to northern lati- 
tudes and great food-store after the tie to the nesting rocks 
is loosed. 


CausE oF RETURN MIGRATION.® 


‘‘The day is passing when scientists seek to employ striking or extraor- 
dinary phenomena in the solutions of their problems; rather are they looking 
to that which appears insignificant and commonplace.”’ 


The summer movements from breeding grounds in tem- 
perate regions appear to be the key to the fundamental 
causes of migration, for these movements occur without 
procreative stimulus or direct pressure from winter,° the 
incentives to migration being therefore limited to narrow 
bounds. In the previous paper’ facts have been presented 
showing that the young are guided by the old, and that the 
latter are directed by physical phenomena which repeated 


1 Calif. W. B. No. IV, pp. 294-299. 

2 Streets, Bull. U.S. Nat. Mus. No. 7, p. 26. (See also Nelson, N. A. Fauna No. 14, p. 23.) 

3 Calif. W. B. No. IV, pp. 305-307. 

4 There seems to be no reason for rejecting the old record of Creagrus furcatus off Mon- 
terey merely because of the remoteness of the nesting habitat. (Cf. A. O. U. ‘Check- 
List,’ 2nd Ed., p. 326; Rothschild and Hartert, ‘Novitates Zoologicae,’ Vol. VI, p. 190; 
Salvin, Trans. Zool. Soc. Lond., Vol. IX, p. 506.) 

5 The term return migration is employed because the first migration in each bird is 
from the place of its birth, the movement back to the breeding habitat being therefore 
a return migration. 

6 Karly departure after nesting, in temperate climes, is by no means a recent discov- 
ery; it was known to Gilbert White more than a century and a quarter ago. (See letter 
to Daines Barrington on the Swift.) 

7Calif. W. B. No. IV, pp. 307-312. 
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journeys have apparently rendered familiar. With the 
young educated into a knowledge of the way, heredity, as 
a factor in migration, is stripped of its potency—at most 
there remaining only an innate desire for travel and an 
‘‘inherited talent for geography.’’' Under the guise of 
science the word heredity may harbor as great superstition 
as the word hibernation in an earlier period in the study of 
migration. Outward necessity exists for the early move- 
ments—coming winter with its failure of food. Whether 
old birds comprehend that they must depart early in order 
that the exodus migration may be a gradual depopulation 
is hidden from us. Supplementary migration, owing to 
sudden contraction in the food area, seems to indicate an 
intelligent appreciation of the necessity of migration. 
Whatever be the case, young birds might readily acquire 
the habit of migration by following the example of old trav- 
elers, who in youth had acquired the habit in like manner 
from their elders. ‘‘ Inits early days the developing animal 
is reading the paragraph of life. Every sentence mastered 
is built into the tissue of experience, and leaves its impress 
on the plastic, yet retentive brain. By dint of repetition, the 
results of acquisition become more and more firmly in- 
grained. WHabits are generated; and habit becomes second 
nature. The organism which to begin with was a creature 
of congenital impulse and reaction becomes more and more 
a creature of acquired habits. It is a new being, but one 
with needs not less imperious than those with which it was 
congenitally endowed.’’’ 

In short, it is held that birds-of-the-year, inheriting prob- 
ably a desire for travel and a talent for geography, learn 
early exodus migration from the old birds, and that habit 
(possibly also foresight) holds the old birds to route and 
period of movement, thus maintaining the adjustment to 
winter with its failure of food. 


1Cf, Calif. W. B. No. IV, p. 315. 
2¢. Lloyd Morgan on ‘Instinct and Intelligence in Animals,’ ‘Nature,’ Vol. LVII, 
1898, p. 329. 
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Winter renders return migration as imperative as exodus 
migration.! Habit in the old birds loses none of its force 
through erotic promptings to return to the nesting abode. 
Young birds who have successfully met the difficulties of 
one journey are not less fitted to follow the old in the return 
movement. Hence, it is maintained that heredity (implying 
at most an innate desire for travel and a talent for geogra- 
phy), education of the young into a knowledge of the way, 
and habit in the old birds (possibly also foresight), holding 
them true to time and place, are the paramount inward 
causes”? of the return as well as of the exodus—the two 
movements constituting the adaptation of the bird popula- 
tion to winter, northern and southern, with its failure of 
food.® 


1 Kor example, the return movements in the Northern Hemisphere are necessitated, 
itis held, because they are integral parts of the vast movement which sways the bird 
population northward, relieving the pressure arising from winter in the Southern Hemi- 
sphere. The complicated system of movements composing this grand movement is 
believed to be the outgrowth of time. So close is the adjustment of population to the 
existing food-supply that stability in the established order is essential to the success of 
migration. (Cf. Calif. W. B. No. IV, p. 314.) 

Some writers, dwelling upon the perils of the journey, envelop migration in a cloud 
of mystery, losing sight of the fact that it is safer for the birds to go than to stay. There 
are numerous ordinary undertakings in human life that are not less free from: danger 
than avian migration. Some one has aptly remarked that it is dangerous to live. 

2 As stated in ‘ No. IV,’ p. 315, desire for procreation may bea prompting influence in 
the return migration. Thatitis nota paramount cause is further indicated by the 
existence of sedentary species. 

It was also affirmed in the same paper that there may be, in some species, special 
physiological demands as to temperature during reproduction. If it requires such nice 
climatic adjustment to bring the young into the world, it is remarkable that in the space 
of a few weeks they should be fitted for the changes of climate incident to migration. 
It may be, however, that a species repairs toa higher life zone not because of the pecul- 
jar food or temperature of the region, but because in the struggle room has been found 
nowhere else. Perhaps the solution of this whole question is to be obtained from mi- 
gration to oceanic islands, such as the Long-tailed and Shining Cuckoos to New Zealand 
and the Turnstone and Smaller Golden Plover to Hawaii. Applying the interpretation 
set forth in the preceding pages, it is held that the Cuckoos in the unfolding of migra- 
tion gained New Zealand as a breeding place, and the two Shore Birds gained Hawaii as 
a winter resort; that the young, inheriting probably a desire for travel and a talent for 
geography, learn the way to these habitats from the old; that habit (possibly also fore- 
sight) holds the old ones true to the way that has been learned, thus perpetuating the 
intricate movements forming the adjustment to winter, northern and southern, with its 
failure of food. 

3 While it is contended that the present conditions enforce present migration, 
it is not denied that the evolution of the seasons was the cause of the evolution of 
migration. 
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IJ]. GENERAL OBSERVATIONS.? 


Echmophorus occidentalis. WrsTERN GREBE.—A few 
individuals were all that were noted. 


Colymbus nigricollis. Earep GREBE.—Only one small 
Grebe was seen, and it appeared to be this species. 


Gavia imber. Loon. 

Gavia pacifica. Pacrric Loon. 

Gavia lumme. Rep-THROATED Loon.—On my arrival 
these three Loons were numerous upon the water. As they 
had not been molested, they had become tame at the Mon- 
terey wharf, paying little attention to the loungers or to the 
fishermen going and coming in their boats. By May 5 all 
the Loons had disappeared from the vicinity of Monterey 
except stragglers, a northward movement having taken 
place. Afterwards there were inroads of Gavia zmber and 
Gavia pacifica, but neither became as abundant on the 
water as at the outset. Loiterers remained to the day of 
my departure. Offshore there were migratory movements 
—see preceding ‘Bird Waves.’ The last extensive one 
occurred May 27, when numerous bands of black-throated 
birds (chiefly Gavia pacifica) appeared from the south and 
passed swiftly by, heading in a northwesterly direction; off 
Point Pinos the line of flight of the majority was several 
miles at sea. Gavia lumme disappeared early, an adult 
May 8, being the last positively identified. 

All the black-throated specimens secured of Gavia paci- 
jica exhibited traces of the winter garb on the fore-neck. 
Gavia imber was taken in similar transitional stage and in 
full nuptial plumage. There were some individuals of both 
species in worn winter plumage. They were found chiefly 
on the water in the harbor, and were probably sickly birds. 
Gavia lumme was also obtained in breeding attire. At 
Tomales Bay a number of black-headed Gavza timber and 


1 Subspecific names are omitted; otherwise the nomenclature conforms to the 
A.O.U. ‘Check-List,’ second edition and eighth and ninth supplements, 
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chestnut-throated Gavia lumme were seen March 17, 1899. 
A female of the latter species, shot at Drake’s Bay, March 
16, 1898, is in high nuptial feather. 


Lunda cirrhata. TurTrep Purrin.—May 4 several com- 
panies were seen, and afterwards individuals, at times, to 
the end of my stay. 

White prevails so largely on the breast and abdomen of 
a male taken Oct. 26, 1896, that it bears a striking resem- 
blance to a Rhinoceros Auklet. 


Cerorhinca monocerata. Rutnoceros AUKLET.—Several 
were met with during the middle of May. 


Ptychoramphus aleuticus. Cassin’s AuKLET.—They 
were observed as follows: May 27, three on the water, 
about three miles west of the buoy; June 5, several 
bands, all told about sixty individuals, resting upon the 
ocean three or four miles offshore; June 7, two small 
parties flying northward. 


Cepphus columba. Piczon Gui~LEmMotT.—These Auks 
were abundant on the water on the 3rd and 4th of May. 
By the 6th most had disappeared. Afterwards there were 
reénforcements, but they were transient, the species declin- 
ing with the ebbing of the migration. Early in June all had 
forsaken the bay and ocean in the vicinity of Point Pinos. 

An adult female from Monterey,.May 27, has some white 
feathers on the breast and abdomen, which is likewise the 
case, ina lesser degree, in a female from Kadiak, Alaska, 
June 28. . 


Uria troile. Murre.—Very few were seen at the out- 
set, but at the end of May and in June visitors were common 
on some days. They were probably birds on fishing ex- 
cursions from the rookeries above Santa Cruz, and not 
early southbound migrants. 

In a male, June 4, the throat is almost wholly white, and 
in another specimen, May 27, it is chiefly white, both ex- 
amples therein having the plumage of a winter bird-of-the- 
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year.’ Several young autumn and early December birds 
from the vicinity of San Francisco, having the bill partially 
developed, resemble Ura lomvia. One of these is some- 
what melanistic, its upper parts being brownish black. It 
is much darker than any other specimen in the Academy’s 
series of forty-three old and young birds taken at various 
seasons. I have examined the specimen upon which Dr. 
Cooper based his California record of Uriza lomvia® and 
find that it is an immature U/rza trotle. The specimen was 
captured and mounted by Mr. W. G. Blunt, and by him 
donated to the Academy. Several years ago, at my request, 
Mr. Blunt examined the specimen, confirming that it was 
the one identified by Dr. Cooper as Urza lomvia. 


Stercorarius parasiticus. PArasiric JAEGER.—A Jaeger, 
having the central rectrices acuminate, was seen May 11. 
It is probable that it was this species rather than S. longz- 
caudus. 


Larus glaucus. Giaucous GuLti.—An immature speci- 
men in worn plumage is referred to ZL. g/aucus instead of 
L. barrovianus, for the depth of the bill through the angle 
is less than the depth through the base. The specimen was 
secured May 4, and was with a flock of Western Gulls on 
the beach near the Monterey wharf. 


Larus occidentalis. WersTERN GuLL.—Western Gulls 
were abundant during the early part of my sojourn. Later, 
however, they were not numerous, there being no nesting 
colony in the vicinity. 

White-headed birds are frequently seen late in fall and 
in winter. Generally such specimens have faint traces of 
markings on the head or neck. 


Larus californicus. CALIFORNIA GuLL.—Some half a 
dozen, heading northward, were seen on the ocean near 
the buoy May 19. 


1Cf. Calif. W. B. No. II, p. 2r. 
2 Proc. Calif. Acad. Sci., Vol. V, p. 414; ‘Auk,’ Vol. III, p. 126. 
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Larus heermanni. HrEERMANN’s GuLL.—In May Heer- 
mann’s Gulls were rare. In June they increased in num- 
bers, becoming decidedly common by the second week. 
White-headed birds predominated. 

An autumn specimen has several primary coverts on both 
wings abnormally white. 


Larus philadelphia. Bonapartre’s GuLu.—During a 
gale May 1 several bands of these Gulls on migration 
passed the Monterey harbor. Then there was a hiatus, 
broken only by a few loiterers, until the roth, when began 
an influx which lasted for more than a week. On the 14th 
and 147th it was at its height. On the former day numerous | 
flocks occurred on the water and on the latter day an exten- 
sive flight took place, which was continued on a smaller 
scale on the 18th. This movement closed the northward 
migration of the species in the vicinity, for only stragglers 
were met with afterwards, a young bird, June 2, being the 
last one. This bird, forsaken by his fellows, had sought 
the companionship of the Loons in the Monterey harbor. 
Two days before, apparently the same bird was seen in 
company with some sickly American Coots that had found 
an asylum on a lagoon near the harbor. 

White-throated birds with the tail band were in the 
majority, and pied-headed ones were plentiful. Neverthe- 
less, in every flock there was a fair proportion of adults 
in full nuptial plumage, proving that the young are not 
without experienced leaders in the closing of the return 
migration. 


Xema sabinii. Sapine’s Guii.—A fine adult male in 
high breeding plumage was shot May 12. These Gulls 
probably pass Monterey Bay in considerable numbers, for 
they have been found in abundance as far south as Callao 
Bay, Peru.1 However, those visiting Peru may pursue the 
same route as the Franklin’s Gulls. 

Since the above was written, the Academy has come into 
possession of two additional specimens from Monterey Bay, 


1 MacFarlane, ‘Ibis,’ 5th Ser., Vol. V, p. 207. 
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an adult male and a young female taken Oct. 5, 1899, by 
Mr. Alvin Seale. Much of the nuptial hood and collar is 
still retained in the male. 


Sterna maxima. Roya. TERN. 

Sterna elegans. ExLecanr TErRN.—Six Terns of the 
larger kind were observed May 8 as they passed northward 
near the buoy. They probably belonged to one or the 
other of these species. 


Sterna forsteri. Forster’s TERN.—They were plentiful 
during the four days following May 10. None were noted 
before or after this interval. 

An April male from the vicinity of San Francisco has the 
jugulum, breast, and sides of abdomen very pale gray, in 
this respect resembling lighter examples of Sterna para- 
disea. Several other April specimens are tinged with gray 
on these parts. 


Diomedea nigripes. BLAcK-FooTED ALBATROsS.—Be- 
tween May 3 and June 9 seventeen were met with. Four 
of these occurred May 11 and three May 28. On both 
occasions, mistaking us for fishermen, they came to the 
boat, expecting to share in the catch. One of them fear- 
lessly alighted on the water within twenty-five feet of us. 
Although I shouted and threw an empty cartridge and a 
Murre at him, he did not take wing. In one instance, when 
there was a heavy sea, an individual came to the inner part 
of the bay near the harbor. Usually, however, they kept 
to the ocean, those of the 11th and 28th being fully five 
miles to the westward of Point Pinos. My trips did not 
extend sufficiently offshore to develop ‘Gonies’ in abundance. 


Puffinus creatopus. PINK-FooTED SHEARWATER.—Pre- 
vious to May 27 comparatively few Pink-footed Shearwaters 
were observed. In June they became quite abundant. 
Males greatly outnumbered the females, which was also the 
case in the autumn of 1896. Individuals frequently came 
close to the boat, seemingly prompted by curiosity. 

Several specimens (apparently adult) have the white of 
the under parts immaculate anterior to the lower abdomen. 
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Others (apparently immature) have the white more or less 
variegated with gray, the chin and throat being densely 
mottled, sparsely mottled, or faintly streaked, and the breast 
and abdomen, in extreme examples, transversely marked. 
The majority of forty-seven specimens have whitish mixed 
with the dark color of the lower tail-coverts. 

In certain Black-vented Shearwaters (apparently imma- 
ture birds) the white of the lower parts is also invaded by 
gray, the jugulum and throat being mottled, and in some 
cases the chin and fore-breast. An extreme specimen is 
sparsely spotted on the abdomen and posterior portion of 
the breast. Some specimens display considerable white on 
the lower tail-coverts. The chord of the longest wing, in a 
series of eighty-seven specimens, measures 9.6 inches. 


Puffinus griseus. Dark-BopIED SHEARWATER.—From 
the outset, these Shearwaters were abundant. On several 
occasions large numbers were congregated on the water 
feeding. During a dense fog on the morning of June 2, 
and again on the morning of the 3rd, many in going down 
the coast passed within a few hundred yards of the Mon- 
terey wharf, illustrating the deflecting influence of low fogs 
upon movements. 

In a series of eighty-three specimens, several have the 
chin and anterior portion of the throat white, more or less 
obscured by gray. The breast in some specimens presents 
a decidedly mottled appearance, the feathers being exten- 
sively white or whitish. Two specimens are albinistic; one 
of them has much of a greater covert white, and the other 
has the throat largely white. A bird having white on the 
scapular region was seen, but not captured. 


Oceanodroma homochroa. Asuy PETREL.—A few small 
Petrels, seemingly this species, were seen June 5 as they 
winged their way northward over the ocean. 


Phalacrocorax dilophus. DouBLE-cRESTED CORMORANT. 
—Only on one occasion, May 4, was this species satisfac- 
torily identified. 
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In a female, Feb. 22, the jugulum and breast are white, 
relieved by a few brown feathers, some of them very dark; 
the abdomen is variegated with light and dark brown and 
whitish. Another female, March 14, has the fore-breast 
brownish white in sharp contrast with the dark color of the 
posterior lower parts. 


Phalacrocorax penicillatus. BrANpT’s CoRMORANT.— 
Visiting Seal Rocks May 14, I found that the nesting was 
just commencing. A few nests had nearly reached com- 
pletion, and several of these contained incomplete sets of 
eggs. In most cases, however, construction had advanced 
no further than starting the foundation. The rookery 
appeared to be larger than in 1894, having encroached upon 
the portion of the islet exposed to view from the land. 
About the bay, Shags were abundant. 

The nuptial filaments are about half-grown in an adult 
female of Feb. 28. Six July birds (three of each sex) have 
the lower parts largely greenish brown, somewhat mottled 
in appearance. ‘The upper parts in five of them are green- 
ish brown, tending toward bottle-green. With one excep- 
tion, all these brown birds possess at least traces of nuptial 
filaments. 


Phalacrocorax pelagicus. PrELAcic CormMoRANT.— At 
first they were very common on the bay, but as the breed- 
ing season drew near all disappeared save a few stragglers. 

Besides the adults in fine feather, there were a few in 
worn brown dress, apparently diseased birds. An indi- 
vidual of this kind, taken May 7, has traces of the mature 
plumage. Its generative organs showed no functional 
enlargement. A female, Dec. 28, has indications of the 
white flank-patches and filamentous feathers of the neck. 


Pelec. aus californicus. CALIrorniA Brown PELICAN.— 
They were not common until June. Both white- and dark- 
breasted birds were present. 

A male, Feb. 4, from Mazatlan, Mexico, has the entire 
feathered portion of the head straw yellow. 
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Merganser serrator. REp-BREASTED MERGANSER.—Four 
individuals were met with—the last one May 25. 

In a female, April 3, the white of the chin and throat is 
mottled with brownish black, the black prevailing over the 
white on the lower throat. A brownish black patch sur- 
rounds each eye. 


Histrionicus histrionicus. HaAruEquin Duckx.—A fe- 
male, with bleached wing and tail feathers, was shot 
May 25. 


Oidemia degiandi. WuiTE-wiNcEp ScoTerR.—Four were 
seen on the 5th of May and six on the roth. All were fly- 
ing up the coast. 


Oidemia perspicillata. Surr ScorrEr.—At intervals, up 
to the 24th of May, loiterers were quite common off the 
sandy beach above the Monterey wharf. One was seen as 
late as June 12. 


Ardea herodias. Great Bur Hrron.—May 31 being 
too windy for a trip upon the bay, I visited the Monterey 
lagoon, finding, besides a few other water birds, a Great 
Blue Heron. 


Nycticorax nycticorax. Nicur Hrron.—On the day of 
my visit to the lagoon, a little company of these Herons 
occupied the live-oaks overhanging the water. 


Fulica americana. AMERICAN Coot.—About a dozen 
Mud-hens were also at the lagoon on May 31. A male and 
three females were taken, and were in worn and faded 
plumage. They appeared to be sickly birds. 


Phalaropus lobatus. NorTHERN PHALAROPE. — Not 
many were noticed during the first ten days of my stay, but 
on May 11 there was an influx, and for four days they were 
abundant. During the forenoon of the 14th, several great 
flocks were assembled with Bonaparte’s Gulls on the ocean 
near Point Pinos. They were apparently feeding on tuni- 
cates, which abounded in an ‘ oil-slick.’ There were adults 
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as well as immature birds in these gatherings, evidencing 
that the young do not lack the guidance of the old in the 
closing movements of the return migration. After May 14 
only a few stragglers were encountered. Twoon June 5 
were the last. One of these was shot, and had the testes of 
a breeding bird. In 1894, southbound Northern Phalaropes 
aorived july cr (Calit. W. B. No. 1, pp. 187, 223).,) the 
interval between the two migrations at Monterey being 
therefore but little over a month. 

Except in the case of lost or diseased birds, the presence 
of boreal species in the summer months in the region below 
the breeding habitat is seemingly explained by late return 
and early exodus migration. 

The shore was not patrolled, so little was learned of the 
waders frequenting the beaches and surf-beaten rocks. The 
following were met with: Sanderling (a large flock May 
19), Wandering Tatler (call-notes heard May 8), Black 
Turnstone (common May 8), Black Oyster-catcher. 
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ON THE INHIBITION BY ARTIFICIAL SECTION 
OF THE NORMAL FISSION PLANE 
IN STENOSTOMA. 


BY WILLIAM E. RITTER AND MISS EDNA M. CONGDON. 


PLATE XVII. 
t. THE PROBLEM SUGGESTED. 


THE question presented itself to one of us (Ritter) a 
number of years ago while studying monogenesis in com- 
pound ascidians: What would be the result of artificial sec- 
tion between two just-beginning normal fission planes in 
the budding young of an Amaroucium or a Pyrosoma ?' 


2. SELECTION OF ANIMALS FOR EXPERIMENTATION. 


The difficulties in the way of carrying out the experiment 
on these animals having proved to be great, efforts were 
directed to the finding of some other creature that would 
furnish essentially the same conditions and at the same 
time would present fewer manipulative obstacles. 

Several species of naidiform worms of the genera /Vazs, 
Chetogaster and Pristina were subjected to experimenta- 
tion at first, but from these only negative results were 
obtained; i. e., in spite of artificial division the normal fis- 
sion proceeded as though no cut had been interposed, and 
small pieces between the cut and the normal fission plane 
were separated from the parent worm. It should be said, 
however, that our experiments with these worms have been 


1It will be recalled that in these, as well as in various other tunicates that repro- 
duce asexually, the method, in essentials, is that the posterior portion of the young 
animal developed from the egg divides up into pieces by transverse fission, each piece 
giving origin to an ascidiozooid, which may, or may not, become entirely severed from 
the parent zooid. See, for example, figures in most text-books taken from Kowalevsky, 
Salensky, Brooks, etc. 


[365 ] December 26, 1900. 
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far less extensive than with Stezostoma, and we do not 
regard our negative results here as conclusive. 

We next selected for trial a species of Stenostoma, prob- 
ably S. leucops O. Schm., which occurs in abundance at some 
seasons of the year in Lake Merced and the Marine Hospital 
Lake, San Francisco. This has proved favorable for our 
purpose. After having found through a large number— 
more than 150—of preliminary experiments, the most 
favorable conditions of temperature, food, etc., and the 
best methods of keeping the animals that have been operated 
on, we are now able to get positive results in nearly every 
instance in which the proper conditions are fully met. 

The experiment in this case is very simple. The animal, 
placed on a glass slide in a drop of water, is cut across with 
a small scalpel, the operation being performed under a dis- 
secting microscope. The slide with the drop of water con- 
taining the animal is then kept in a moist chamber and 
examined at short intervals as development proceeds. 

For some reason wholly unknown to us, the animals dis- 
appear almost entirely during several months of the year, 
i. e., from about July to January. Owing to this fact, we 
have not yet been able to get a sufficient number of obser- 
vations to clear up several subordinate but interesting points 
that have arisen in course of the work. However, the 
question which gave rise to the investigation having been 
answered, we have felt that since it may be a considerable 
time yet before we shall be in position to publish our full 
results, a brief presentation of the main point is desirable at 
the present time. 


3. GENERAL STATEMENT OF RESULT. 


Stated in a word, the answer to the initial question is this: 
Under certain conditions artzjiczal section of a dividing 
worm, in another plane than that of normal fission, tnhibits 
the normal fission plane and transfers to the artificial plane 
the production of those structures of the derivative worm 
that would otherwise have been produced adjacent to the 
normal fisston plane. 
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4. NoMENCLATURE EMPLOYED. 


To facilitate reference to the various elements involved, 
we use the following abbreviations: 

#, P.—normal fission plane. 

A. Y.—anterior young worm. 

P. Y.—posterior young worm. 

a. c.—anterior cut. 

p. c.—posterior cut. 

a. f. p.—anterior fission piece. 

p. f. p-—posterior fission piece. 

a. p.—anterior piece. 

p. p-—posterior piece. 

All normal elements, it will be noted, are indicated by 
capital letters and all artificial ones by smallletters (Fig. 1). 


5. SPECIFIC STATEMENT OF RESULTS AND DESCRIPTION 
oF EXPERIMENT. 


(a) Result Specifically Stated.—The general result 
stated in specific terms is this: Under certain conditions 
when a. c. is the artificial division plane, /. P. is inhibited 
and entirely disappears, and a. f. ., which in the normal 
course of things would have become the tail of A. 2., under 
the experiment becomes added to P. 7., to make its head; 
i. e., the derivative worms become A. 7. —a. f. p., and 
Les dig LON hey [7 Le 

This result follows whatever be the distance of a. c. from 
Tag ee 

The time at which a. c. is made relative to the state of 
advancement of /. P. is a matter of much greater impor- 
tance than is its position. As would naturally be expected, 
the less advanced /. P. is, the greater the likelihood that it 
will be inhibited; and after it has reached a certain stage of 
advancement its inhibition is impossible. The latest stage 
of /. P. that has been inhibited is that marked by the 
beginning of the ‘‘ ciliated pits,’’ but in only a few cases 
advanced to this extent has success been achieved. Oper- 
ated on at this stage, the normal fission usually proceeds to 
completion. 
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(6) Outline of Process of Normal Fisston.—To gain 
some notion of what this stage is, a brief statement follows 
of the order of events in normal fission, as seen by exam- 
ination of the living worm under moderate magnification. 

The first indication of division is an enlargement of a few 
cells on each side of the body about two-thirds the length 
of the animal back from its anterior end. These cells soon 
come to form a mass of considerable size (figures, c. m., Pl. 
XVII), and occupy the space between the ectoderm and the 
wall of the gut. Theseare, according to Ott (1892), and our 
observations are to the same effect, the beginnings of the 
cerebral ganglia, and are > due to growths on the lateral nerves 
of the body. Next follows a clearing up and slight constric- 
tion of the gut at this point. About simultaneous with the 
earliest changes in the gut a constriction in the ectoderm 
takes place; and slightly later the beginnings of the ciliated 
pits make their appearance. 

All these changes soon become pronounced, and a little 
time after the appearance of the ciliated pits the pharynx 
begins to form. The mouth breaks through before the 
complete separation of the two worms, and even before the 
severance of the gut; it does not appear, however, that 
food is actually taken in through the mouth until the two 
worms are fully severed. 

From this account it is seen that inhibition of wp Pas 
possible after it has reached a rather advanced stage; i. e., 
after changes have begun in all the tissues involved in the 
division, and the foundations of at least two sets of organs 
of the head, viz., the cerebral ganglia and the ciliated pits, 
have been laid. 


(c) Development when F. P. ts Inhibited.—After being 
cut, both pieces remain for a time considerably contracted. 
They soon, however, assume their normal size and shape, 
and a. ~. almost invariably swims about in a violent way for 
a time, while 2. p. generally remains quiet. 

No visible change of any kind, either in /. P. or any 
other part of the piece, takes place for about twenty-four 
hours. 
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Soon after this, careful examination, particularly by com- 
paring measurements made now with those made at the 
time of the operation, discovers that the cell masses (c. m. ) 
have changed position somewhat; and from this on it 
becomes obvious that they are slowly moving toward the 
anterior end of the piece. This migration continues until 
they have reached a position which, relative to the whole 
of ~. ~., would correspond with that of the brain in a nor- 
mal worm, and here they become fixed and form the brain 
of the new worm, P. Y. + a. f. p. A curious fact about 
this migration is that the left cell-mass appears to always 
advance more rapidly than the right, (see figures, Pl. XVII). 

We have no evidence that the ciliated pits migrate for- 
ward, as do the ganglionic cell-masses, when they are 
present in P. 7. at the time of section. On the contrary, 
without having reached positiveness on this point, it appears 
that the original foundations disappear, and that new ones 
form in a. f.p., the head of the new worm. The incipient 
changes that had set in in ectoderm and gut-wall likewise 
gradually disappear. 

By the time the cerebral ganglia reach their destination, 
the anterior end of the worm has become filled, within 
the ectoderm, bya loosely arranged, confused mass of cells 
within which the brain becomes more or less hidden. From 
this incoherent mass the pharynx seems to take its origin; 
but precisely what happens here is impossible to deter- 
mine on the living animal. That, however, the new mouth 
at least is formed by breaking through the ectoderm of 
the piece (a. f. #.) there can be no doubt. 


(d) Behavior when the Artificial Section is p. c.—This 
case has never resulted in the inhibition of /. P., though 
it must be said that fewer experiments have been per- 
formed here than in the other case, 1. e., with a. c. 
as the division. This operation has, however, a marked 
and interesting influence on the further course of events. 
While a. c. frequently has the effect, when it does not in- 
hibit /. P., of hastening it perceptibly, Z. c. on the con- 
trary appears always to exercise a retarding influence on 
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fF. P. The rule seems to be that /. P. is wholly arrested 
until the part cut away, 1i.e., p. p., ts entirely restored 
by regeneratzon. This regeneration having been accom- 
plished, /. P. then proceeds to completion. This we say 
seems to be the rule. We have not yet sufficient data on 
the point to put the conclusion wholly beyond question; 
there is little doubt, however, that further observations will 
do so. 


6. A Frew THEORETICAL CONSIDERATIONS. 


(a) Comparison of the Diversion of a. f. p. from Its 
Original Destination, with the Diversion of Blastomeres in the 
fLimbryo.—The ‘‘ regulation’? here accomplished may be 
compared with that wherein some of the blastomeres of the 
segmenting egg, as in the familiar experiments of Driesch, 
Wilson, and others, are diverted artificially from their natural 
course and induced to take some other part in the formation 
of the adult animal than that for which they were originally 
destined. Various obvious and important differences be- 
tween the two are, however, to be observed: The diversion 
is much wider in the case of Stenostoma; i. e., while the 
blastomeres of the embryo are made to produce some part 
of the animal other than that which they would have pro- 
duced in normal development, in Stenostoma the piece 
(a. f. p.) which would be compared with the diverted 
blastomere or group of blastomeres is not only diverted to 
the production of a part of the organism other than that for 
which it was originally destined, but is diverted from one 
endiwidual animal to another; i.e., what would have become 
the tatl end of one animal ts induced to become the head of 
another. Nor can the transfer of this piece from one indi- 
vidual to another be compared strictly with grafting, for, in 
the first place, the really successful graft is both physiolog- 
ically and morphologically similar to, if not actually homol- 
ogous with, the part which it replaces; and in the 
second place the scion ordinarily retains its original char- 
acters. We do not forget, in connection with the first 
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point, such cases as the grafting the cock’s spur upon the 
ox’s ear, mentioned by Darwin, nor the union of the 
posterior parts of two earth-worms to produce an animal 
with a tail at each end recently accomplished by Joest (1897) 
and by Morgan (1897). Itshould be borne in mind, however, 
that these can hardly be regarded as truly successful grafts; 
i. e., they do not really get into the life cycle, reproduction 
included, of the organism. In the case of the earth-worm, 
for example, the success of the graft is local, so to speak; 
i. e., it is successful, in all probability, only in respect to the 
tissues that actually unite with one another, and can hardly 
have much significance for the total life of an  indi- 
vidual earth-worm.! With regard to the second point it is 
only necessary to recall the fact that the question was long 
in debate, if indeed it is fully settled yet, as to whether the 
graft can exert any reciprocal influence at all upon the 
stock. 

Another obvious difference between the ‘‘ regulation’ in 
Stenostoma and that in the embryos referred to is in the fact 
that in the first case the regulation begins with an adult, 
and hence already differentiated, part, whereas in the second 
it begins with wholly undifferentiated parts. Accepting the 
idea of the equivalency of the blastomeres, the regulative 
changes in Stenxostoma would seem to lie nearer the roots of 
the morphogenic process here than in the embryos. They 
are more comparable to the class of regulations of which the 
production of new tentacles from the ccenosarc in the 
hydroides, as first observed by Miss Bickford (1894) is 
a type. 

Still another difference is seen in the larger part which 
external factors play in the embryonic than in the Stezos- 
toma regulation. The blastomeres are actually held to their 
new position by external pressure, while there is no such 


1 From Joest’s results it seems that at best the union of two posterior ends length- 
ens the life of both pieces somewhat. The oldest worm of this kind reported by him 
was eleven months and twodays. Morgan found that the posterior, unregenerable ends 
would heal the wound and live for four months at least. It would be interesting to 
know whether united pieces of this kind would live longer under precisely the same 
external conditions than ununited pieces of the same number of somites. 


372 CALIFORNIA ACADEMY OF SCIENCES. [PROC. 3D SER. 


influence exerted upon the diverted piece in Stenostoma. 
In both cases there is a remarkable display of the inherent 
formative power of the organism, but. with Szezostoma this 
comes more prominently to view in that what is accom- 
plished here is done by this power acting more independ- 
ently, with less external aid than it has in the embryos. 
There is no reason assignable to external influences why 
the normal fission should not continue after the operation and 
separate off wholly the piece a. f. . In fact, this gener- 
ally does happen, and when it does the derived worm (P. 7.) 
is as complete in every respect as when it retains a. f. p., 
and is never of reduced size as appears to be always the 
case when a larva is produced from an embryo from which 
one or more of the blastomeres have been removed. | 


(6) As to the Causes of the Migration of the Gangl- — 


onic Cell-Mass.—If the facts here presented are questioned 
relative to the nature of the formative forces of organisms, 
which we want so much to get hold of, the reply that comes, 
while of course in no sense final, does, it seems to us, 
strongly confirm the conception that, whatever their ulti- 
mate nature, they must be regarded in their relation to 
the organism as a whole. 

Sachs’ conception of ‘‘ specific formative substance’’ and 
his generalization that all differences in the form of organs 
are correlated with differences in their chemical constitu- 
tion, and that the principles of science require us to suppose 
the form-differences to be derived from the chemical differ- 
ences,! probably represents the best that biological science 
can do at present in this direction toward the solution of the 
problem of development. But this conception is wholly 
incapable of yielding much light on the problem in detail, 
unless the reciprocal action of form and form-changes upon 
chemical constitution receives adequate recognition. 

For example, we may appeal to some tropism, probably 
cytotropism, with much confidence, in view of recent studies 
on this subject, particularly by Herbst (1894) and Roux (1894) 


1 Quoted by Loeb, 1893, p. 55. 
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to explain the migration of the ganglionic cell-masses to 
their new position in the worms made up of P. 7. + a./f. p. 
This tropism would have to be supposed to rest ultimately 
on some physico-chemical peculiarity of the cell-masses. 
What is this peculiarity and how does it come about? It 
may be conjectured that the cut, not very far in front of the 
masses, in some way, possibly by putting the tissues of the 
cut surface into more intimate contact with the water and 
its contained oxygen, may have produced changes of this 
nature requisite to bring about the migration; but this ex- 
planation would appear to be negatived by the fact that it is 
usually not until after about twenty-four hours, i. e., after 
the cut has had time to heal up and so exclude the water 
and give the tissues more nearly their original character, 
that the migration begins. Were this explanation the right 


one it would seem that the migration should take place soon 


after the wound is made, while the conditions supposed to 
cause it would be most fully present. Nor can we appeal 
to a specific physico-chemical change set up through 
hereditary causes; for never before in all the phylogenetic 
history of Stexostoma has its brain migrated. The journey, 
and it will be noted that it may be a rather long one, the 
length depending on how far forward @. c. is placed, is 
made now for the first time. It looks as though the przmum 
movens in the operation, even though we assume some 
tropism to be the zmediate cause, is the specific form of 
the animal, 

We may conceive all the tissues of the individual animal 
to be in a state, not of eguz-librium but of Stenostoma-lib- 
rium; and that when this is disturbed in any way the whole 
system together tends to re-establish it; and this may be 


done through physico-chemical means. Loeb’s conclusion 


(1899) that the number of embryos produced from a single 
ovum is dependent upon the geometrical form of the egg 
substance, would seem to be well taken, not only for the 
particular phenomena to which it relates, but so far as con- 
cerns the potency of form, as touching a general principle 
that is very wide reaching. 
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EXPLANATION OF PLATE XVII. 


ioe ate Scheme of Stexostoma undergoing normal fission in the plane 
F. P. The several elements entering into the experimental 
treatment of the animal are here shown. For the abbrevia- 
tions pertaining to these see page 367. 

Figs. 2 to 24. A parent worm (2) and its derivative at various stages in its 
development, produced by the cut @. c. with the con- 
sequent inhibition of 7. P. 2* is the fully formed young 
made up of P. Y.ta./f pg. and is beginning to develop 
F. P. for the second generation. 

Figs. 3 to 32. Another series similar to 2, though not going through to the 
adult young. This series was selected as being a case in 
which the migration of the ganglionic cell-masses (¢. m.) 
was particularly well shown. 


The following abbreviations in addition to those given in the text are used: 
c. m.., ganglionic cell-mass. 
c. p., ciliated pits. 
g., cerebral ganglia. 
m., mouth. 
ph., pharynx. 
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DESCRIPTION OF TWO NEW GENERA OF 
FISHES (EREUNIAS AND DRACISCUS) 
FROM JAPAN. 


BY DAVID STARR JORDAN AND JOHN OTTERBEIN SNYDER. 


PLATES XVIII AND XIX. 


Ereunias (COTTIDZ@), gen. nov. 


Body moderately elongate, tapering into a long and slender tail, the nuchal 
region elevated. Head large, not compressed or depressed. Eye very 
large. Preorbital broad. Mouth horizontal, lower jaw included, maxillary 
extending a little beyond anterior margin of pupil. Teeth in villiform bands 
on jaws, vomer, and palatines. Gill-openings wide, the gill-membranes 
broadly united, free from the isthmus. Gill-rakers short, club-shaped; a 
small oval slit behind last gill-arch. Suborbital stay distinct, covered by the 
rough skin. Nasal spines present; a stout spine before eye; a much larger 
one on upper rim of orbit; a divided spine at nape; two small ones on lower 
margin of preorbital; a large hooked spine at angle of preopercle; two 
smaller, sharp spines below the latter; a blunt spine on upper edge of oper- 
cle. Skin close set with velvety prickles. Lateral line distinct, armed with 
spines which are strong and curved anteriorly. Sides with two series of 
stout, curved spines, besides three series of smaller ones. Dorsal fins sepa- 
rate, of moderate height, with ten slender spines; rays, 1, 12. Anal low, of 
twelve rays, opposite soft dorsal. Caudal small, truncate. Pectoral short, 
of eleven united rays, below which are four simple, free ones, similar to those 
of Prionotus and Trigla. Ventrals entirely wanting. 


The relations of the genus are at once with Cottidz and 
Triglide. We place it provisionally as a subfamily, Ere- 
uniine, near Zriglops in the Cottida. It is not unlikely 
that the absence of ventrals, and the singular form of the 
pectoral will demand for it a distinct family. 

One species known*(Zreunzas grallator), from the shores 
of Japan. 


[377] April 22, Igor. 
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Ereunias grallator, sp. nov. 


PLATE XVIII. 


Head, measured to end of opercular flap, 22 in length; depth 43; eye 
31 in head; maxillary 24; D. X—1, 12; A. 12; P. 11 +4; lateral line 42. Length 
of type 305 millimeters. 

Body moderately elongate, tapering into a long, slender, quadrate, caudal 
peduncle, the length of which is contained 14 times in the head; its depth 
6 in its length. Vent slightly in front of middle of body. Eye very large, 
placed high, its upper margin projecting above outline of head, its diameter 
about equal to length of snout, its upper part covered with rough skin. 
Mouth horizontal, the lower jaw included, the maxillary reaching slightly 
beyond line of front of pupil. Teeth villiform, on jaws, vomer, and palatines; 
those on palatines in a long narrow band. Géill-openings broadly united over 
the isthmus; a small oval slit behind last arch. Gill-rakers short, club-shaped, 
about 3+11 on first arch. Pseudobranchiz large, of long filaments. Branchi- 
ostegals 6. Suborbital stay short, triangular. 

Head and body covered with a velvety shagreen. Nasal spines short and 
sharp; upper rim of orbit with spines, the posterior of which is large and 
strong, its length contained about 4} times in eye; side of nape with a large 
double spine; some small spines on temporal region; opercular spine 
obscure; preopercle above with a curved spine, the length of which is con- 
tained about 6 times in eye; two sharp spines below the latter, the upper of 
which is the longer; two small spines on lower edge of preorbital. Maxillary 
rugose, without barbels. Sides of body with rows of slender hooked spines; 
the uppermost row extending from nape to tail; the second row, of smaller 
spines, along lateral line; the third, below the curved part of lateral line, 
coalescent with it on the straight part; the fourth row, of strong spines, begin- 
ning above vent and extending to base of caudal; a few spines below this, 
constituting a fifth row along base of anal. Lower edge of caudal peduncle 
with a long groove. 

First dorsal low, of slender spines, the longest about 3 times in head. 
Dorsals separate, but close together, the longest soft ray 12 in head. Anal 
_ similar, its longest ray 32 in head. Caudal fin short, truncate, 23 in head. Pec- 
toral fin of two parts: the upper of 11 rays, mostly branched, the longest 
ray 12 in head; lower part of fin of 4 separate, simple rays similar to the 
free appendages in Triglide; the uppermost longest, 1; in head; the lower- 
most shorter, 2} in head. 

Color blackish, lining membranes of body dusky. Dorsals black, with a 
broad, whitish, median band which disappears posteriorly on the spinous 
dorsal and anteriorly on the soft dorsal; membrane posterior to last dorsal 
spine white. Anal black, with a broad, white, longitudinal band near its 
base. Caudal dusky at base, broadly suffused with blackish posteriorly, 
middle part whitish. Pectoral dusky, the upper, anterior part whitish, 
blotched with black; free rays black. 


Of this very remarkable fish two specimens are known; 
they were taken in the Kuro Shiwo, or Black Current, at a 
depth of 290 fathoms off the coast of Misaki, Sagami 
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Province, Japan, by Professor Kakichi Mitsukuri. One of 
these specimens is in the Imperial University of Tokyo, 
the other was presented by Professor Mitsukuri to Stanford 
University, where it is registered as Type, No. 6432. 

The specimen in the Imperial Museum has, according to 
our notes, a conspicuous barbel at the tip of the maxillary. 
No trace of such a barbel is to be found on the type. 


Draciscus (AGONID), gen. nov. 


Closely allied to Podothecus, from which it differs in the 
extraordinary size of its soft dorsal and anal fins. Type 
Draciscus sachi from northern Japan. 


Draciscus sachi, sp. nov. 


PLATE XIX. 


Head 35 in length; depth 74; snout 2 in head; eye 43; p. vimI—14; A. 16; 
P. 15; spinesin lateral line 44. 

Body formed about as is usual in Podothecus,; caudal peduncle long and 
slender, contained about 4 times in the length. Snout long and pointed; 
two spines on tip of snout above; two small, closely apposed spines behind 
middle of snout, at the end of its second third; ridge of mouth with a small 
double spine at its extremity; a stout spine above eye. Bones of sides of 
head with granular, radiating ridges. Tip of upper jaw and angles of mouth 
with clusters of barbels; their length equal to more than one-half the diam- 
eter of eye. Sides of body with 4 longitudinal rows of spinous plates, the 
spines stout, hooked; the upper row begins at nape and extends to base of 
second dorsal; the other 3 rows run from head to base of caudal. Plates 
on breast without spines. 

First dorsal rather high; its first spine highest, contained about 22 times in 
head. Soft dorsal inordinately high; its middle rays longest, 2? in length. 
Anal still larger, a little higher and beginning farther forward, the highest 
rays behind the middle; its height about 2? in length; pectorals rather long, 
43 in body; some of the lower rays produced and with free tips. Ventrals 
short, 3? in head. 

Color brownish, with some dark blotches on back. Vertical fins dusky, 
becoming black on distal portion, each fin with irregular rows of round, white 
spots in the dark marginal areas. Pectorals pale, with a dusky blotch at 
base. Ventrals pale. 


Type, a single dried specimen 240 millimeters long, pre- 
sented to the Museum of Stanford University by Mr. Sotaro 
Saito, Director of the Museum of Aomori, Japan. It is 
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Type, No. 6431 on the Stanford Museum register. It 
was taken in the Bay of Aomori, where the species is 
locally known as Sachi.’ 

No specimens were taken by us in Japan, but other dried 
specimens were seen, the expanded fins rendering it one of 
the local curiosities. One of these, 385 millimeters long, 
in the Imperial Museum of Japan, numbered 817, from 
Hokkaido, agrees closely with the type specimen. (D. 
VIII-I3; A. 15; P. 16; scales 40.) Another from Hok- 
kaido differs slightly in markings of the fins. In the 
museum of Hakodate is a specimen from Kayabe, called by 
the local name of ‘‘Tokuhira,’’ meaning, perhaps, ‘‘melting 
flake.’’ There is also another specimen in the Museum of 
Aomori from Aomori Bay. 


1 Blepsias cirrhosus is called Sachiko, that is child of the Sachi. Sachi in Japanese 
means good fortune. 
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DESCRIPTION OF THREE NEW SPECIES OF 
FISHES FROM JAPAN. 


BY DAVID STARR JORDAN AND EDWIN CHAPIN STARKS. 


PLATES XX AND XXI. 
Snyderina (SCORPHNIDA), gen. nov. 


Body robust, compressed, sparsely covered with non-imbricate, thickened 
or granular scales. Head naked, ridged, without cranial spines. Profile 
angulated in front of eye; preorbital with a long sharp spine. Preopercle 
with a long sharp spine above and four smaller ones. Teeth villiform, in 
bands on jaws and vomer; palatines toothless. Gill-membranes narrowly 
united and narrowly connected with the isthmus. No slit behind fourth gill. 
Branchiostegals seven. Lateral line present. Dorsal continuous, with about 
thirteen spines and ten rays. Anal with three spines. First dorsal spine 
short, inserted above middle of eye; last dorsal ray adnate to caudal 
peduncle. Ventral rays 1,5. Pectoral without free ray. Caudal rounded. 
Fins all scaleless. 


This genus is named for Mr. John Otterbein Snyder, in 


recognition of his studies of Japanese fishes. It is allied 
to Cocotropus Kaup. 
The single known species is Snydertna yamanokamt. 


Snyderina yamanokami, sp. nov. 
PLATE XX. 


Head 2.6 in body; depth 2.7; eye 4 in head; maxillary 2.5. Dorsal xm, 
10; anal, 5. Pores of lateral line 21. 

Body compressed, the back elevated anteriorly, deepest over posterior 
part of head, tapering to a rather small caudal peduncle. 

Head with many spines and ridges, the ridges smooth and covered with 
thin skin. Profile very steep from first dorsal spine to snout, which latter 
projects at a sharp angle and is less nearly vertical. Mouth very oblique, 
the lower jaw slightly projecting. Maxillary broad at the posterior end, 
transversely concave. Teeth finely villiform, in bands on jaws and vomer; 
palatines toothless. Width of interorbital space about two-thirds diameter 
of eye. Two nearly parallel high sharp ridges run from first dorsal spine to 
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snout. A ridge around anterior margin of eye runs backwards to beneath 
base of third dorsal spine; it has a depression above middle of eye and an- 
other above posterior part of eye. Superior margin of eye with a ridge which 
is scarcely continuous with that of anterior margin. From behind eye, about 
on a level with superior margin of pupil, a broken horizontal ridge extends 
backwards above gill-opening nearly to’ tip of opercular flap. Suborbital 
stay with a sharp, smooth ridge extending back and joining at right angles 
a ridge that follows around margin of preopercle. From the latter and 
below its junction with suborbital ridge the preopercle sends a ridge back- 
wards which ends in a sharp spine. Preorbital with a short spine anteriorly 
projecting transversely to maxillary; a long sharp spine follows upper contour 
of maxillary and is as long as half the diameter of eye. Gill-rakers short, 
blunt, uneven; about4+8 in number. 

Entire head, a space on back below dorsal, breast, and a space behind 
base of pectoral, naked. Sides of body covered with small granulations 
which are somewhat thickened towards their posterior margins but are not 
spiniferous. 

Dorsal without a notch between the spinous and rayed portions. The first 
spine not longer than eye (its tip broken), its base above middle of eye. The 
second spine over twice as long as the first; the fifth equal to distance from 
eye to tip of opercular flap. The middle rays of soft dorsal longest; their 
length equal to the distance from tip of snout to preopercular ridge; the pos- 
terior margin of the fin straight, forming an angle slightly less than a right 
angle with the superior margin. The last ray is adnate to the caudal peduncle 
for its whole length, the membrane not quite reaching to base of caudal. 

The anal spines are graduated; the first scarcely as long as diameter of 
eye, the third twice the length of the first. When the fin is depressed the 
tips of the middle rays reach the base of the caudal. The last ray is adnate 
to the caudal peduncle for about half its length. When ventral fins are 
depressed the longest ray, reaches to the base of the first ana! spine, while 
the tip of the ventral spine falls short of it a distance equal to the diameter of 
the eye. Pectoral angulated, the sixth and seventh rays longest, reaching to 
above the first anal ray. Caudal fin narrow and elongate, with the posterior 
margin rounded; its length 14 in head. 

Color (from a specimen long in spirits) slaty white with brownish markings. 
Membrane of spinous dorsal clouded with brownish; some of the spines with 
a small, dark spot in front of them. All of the other fins with vermiculated 
markings transversely across the rays. A large dark brown spot behind 
upper part of gill-opening and a smaller one on lateral line below base of last 
dorsal spines. Eye with traces of lines radiating from the center. 


The type is a single specimen (No. 6433 on the Stanford 
Museum Register) in good condition, 217 mm. long, pre- 
sented to Stanford University by Professor Mitsukuri of 
the Imperial University of Tokyo. It is said to be from 
Kagoshima in Kiusiu, and to bear the local name of 
Yama-no-kami, or Mountain Goddess, in local mythology 
a woman with wings, capable of starting a storm. 
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Dimensions. 
Hundredths of length 
mm. without caudal. 

NIKE MISMO ae ale se sclcia le ccs cersustars, e/a 217 

ienoth without caudal 23.0.) ..255 2. <- 163 

Tele Cle ere eee one cetera areas the stielats catia gisletets © abiorouste .40 
MOVE faeliveees erate te hee ie a ee nico id at ag! Wales eel eles ar 
IBS o do daeepobldd aos dlonlebon beep ntole ta cooncpiobO aco IO 
INIBeSTTN ait tokio tab Gals Sa dd eS Oar Se Gta AOE olor .16 
STOWE GSE RSM EH Siping OG oT OIC Se CELE one e eine OEIC .I0 
Denunohcaudalhpedunclesee. .. cs. ces ecs= ak ae aneee .08 
Menetimets pectoral em senise alee cachet <>) ala elm ofaiejeure i= ae 
Teen ethmon sittin: COKSal SPUMes. carte a stoi elsyesele)= (eel. apele elelale .20 
Beneth of longest’ dorsallirays.- 22-5 J22.2- 2. «see ---- 22 
enetinon longest anal faysi sci. ce sess se ailncin sie .24 
WB SHIotlrO tevietubal ers aeiseiereieysteroifale sy teveisccbe eiatele el-sels holes ay 
Distance from base of last anal ray to base of caudal.. —.20 


Pomacentrus celestis, sp. nov. 
PLATE XXI. 


Head 3.5 in body; depth 2.8; eye 3.1 in head; maxillary 3.2; interorbital 
A, equal to snout. Dorsal x1, 14; anal 11, 14; scales 2% —25—9. 

Body regularly ovate-oblong, the anterior dorsal profile more convex than 
ventral. Interorbital space convex. Tip of snout on a level with lower 
margin of eye. Mouth small, slightly oblique, the jaws about equal; maxil- 
lary reaching to below anterior edge of pupil; teeth in a single row in jaws, 
conical, rather blunt. Preorbital entire. Preopercle sharply denticulated. 

Dorsal without a notch between the spinous and rayed portions. The 
rays and spines are evenly graduated from the first spine to the eighth or 
ninth soft ray. The last spine is about twice the length of the first, while the 
ninth ray is about three times. The rays thence rapidly shorten, leaving the 
longest rays projecting beyond the tip of the last ray a distance nearly equal 
to the latter’s length, and reaching past base of caudal rays. Anal similar to 
dorsal and about of the same height; its base and tips of longest rays 
ending slightly anterior to those of dorsal. Pectoral shorter than head by 
about half the eye’s diameter; its tip reaching to within a scale and a half 
above origin of anal. The first ray of ventral filamentous; its tip just reach- 
ing to anal. Lobes of caudal pointed, the upper lobe the longer. 

Snout, lower jaw, interorbital ring, and edge of preopercle naked. Cheeks 
with two rows of scales. Scales on top of head extending forward to above 
anterior edge of pupil. A row of scales between each ray and spine of anal, 
dorsal, and caudal. Lateral line on sixteen scales, stopping under base of 
last dorsal spine. 

Color in alcohol: back above lower edge of pectoral cobalt blue with a 
vertical dark line at the base of each scale, which extending under the trans- 
parent edge of each preceding scale shows through it, the color below 
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fading into a purplish brown with a faint blue spot on each scale; dorsal and 
anal blackish, darker anteriorly; ventrals light, the outer edges dusky; pecto- 
rals and caudal yellowish, a black band across base of pectoral rays; edges 
of caudal and tips of rays dusky. 


Dimensions. 
Length without caudal in millimeters.................... 58 
Teadinyhundredthsionlengthi ees eerie eee ee 27 
De tla oe RAAT NE LAURIN. A decal EAI Aiur iueUaUe canto! Les ea en 35 
Ty Sieh RUS CN oS ROR GIST a MERA Utes NGO LRA aot UA RAN DRG e eS Seta 9 
Distance trom)snout tordorsalleee eee ne ee See ee 34 
Depthvof caudalipeduncle eave eine lee ene 13 
Wengthiofpectoralus wy NAN Ce ieee pve Una usy Ee keuey ci es pals ae Rae 26 
Wengthyofiwentraleiuiee tmeiea, eee viel spear olsen ese 25 
Mengthyvoficad ale ies Uae None nn cue aU TN a (aad a eee 33 
Greatestheichtonadorsaliieugn es mele aie Seine tae alien 21 
Greatestiheightoianal eet) oe reser ea eer reine 21 
Numberiotidorsal nays seh sera eae etre ene enn eee ree ean XI, 14 
Numberiofianalurays. ccc seen meee eee eee ae Il, 14 
Sales iad eters crs ies ds titeel de weasetat anise aoe eta atisya aca era wu aU ee 2%—25—9 


This strongly marked species is described from a single 
specimen collected by Jordan and Snyder at Wakanoura, 
in Kii, Japan. It is numbered 6434 in the collection of 
Stanford University. It differs from almost all other spe- 
cies of Pomacentrus in the elongation of the body. 


Heptranchias deani, sp. nov. 


The shark occasionally taken on the coast of Japan, and 
hitherto recorded as J/Votzdanus indicus, or better Hep- 
tranchias indicus, is distinct from the latter species which 
belongs to the East Indies and is not known either from 
Japan or from California. 


Head narrow, as broad as deep; snout rather short, sharply pointed in 
profile, narrowly rounded when viewed from above, its length from mouth 
contained once and a half in cleft of mouth. Nostrils a little nearer mouth 
than tip of snout. Mouth rather pointed or very narrowly rounded in front, 
the width across lower jaw at base of cleft of mouth slightly less than length 
of cleft of mouth. Upper teeth without lateral cusps, sharp and slender, 
and hooked backwards at an angle from their base. Four teeth on each 
side of lower jaw and a single tooth at tip of jaw, the cusps of each tooth on 
a level forming a serrated cutting edge; the median tooth with a median 
enlarged cusp and two or three small cusps on each side of it; the lateral 
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teeth with the first and last cusps very small, the second large and the suc- 
ceeding ones except the last subequal and half the size of the second. The 
following is the formula of cusps, the addition marks separating sizes: 
I+I+34+1; I+1+4+1; 1+1+5+1; 1+1+6+1. Eye very large, the width 
across iris nearly half the length of snout. 

Dorsal with the anterior oblique edge a little longer than its base—the fin 
inserted before anal a distance equal to the anterior margin of the anal. 
Height of anal scarcely more than half that of dorsal; its base equal to base 
of dorsal. Ventrals long and low, but a littie higher than anal, their anterior 
oblique edges contained twice and a fourth in their base. The anterior edge 
of pectoral is contained about once and a half in head. Lower lobe of caudal 
is contained four and one-fourth times in upper lobe. 

The color in life is plain brown, paler below. In a photograph in the 
Imperial University a few whitish spots are shown. 


Comparing an adult female specimen of Heftranchias 
deant from Misaki with the excellent figure of Heptranchias 
endicus given by Macdonald and Barron of a specimen 
from Bass Straits, the following differences are apparent. 

The snout in the Japanese species is longer and more 
pointed. The gill-openings rise much higher, their upper 
edge on the level of the spiracle. The more marked differ- 
ence lies in the teeth. As figured by Macdonald and Bar- 
ron, the teeth are different in the two sexes, the cen- 
tral tooth above only being alike in the two. In the 
male of Heptranchias indicus the denticles diverge from an 
axial line, or principal fang, in each lower tooth, the upper 
teeth having two denticles at base of the central point. In 
the female the principal fang and all the denticles in the 
lower teeth diverge from the central line of the whole jaw. 


ee 


Heptranchias deant, sp. nov.—a, lower teeth; 4, lower median tooth; c, upper tooth. 


In the upper teeth there is but one denticle, at the base 
of the larger one; these teeth are nearly erect. In other 
words, the upper teeth in the male have the denticles 
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arranged above, 1+1+41, the median largest; the lower, 
3+6, the third and fourth largest. In the female, the upper 
teeth are 1+1, the second denticle largest, the lower, about 
six, all turned the same way, the second rather largest, the 
others on a slanting base and progressively decreasing. 

In Hefptranchias deanz, the lower teeth in the female 
have the cusps placed nearly on a level, subequal in size, 
except the second, which is much higher than any of the 
others. The upper teeth are much more oblique than in 
fleptranchias indicus. 

This species is known to us from an adult female (No. 
12620, Stanford University Museum) taken at Misaki by 
Kumakichi Aoki with hook and line in deep water. It was 
studied at the time by Dr. Bashford Dean and the senior 
writer. We take great pleasure in naming the species for 
that accomplished student of Selachology. 


STANFORD UNIVERSITY, 
March fo, Igot. 
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NOTES ON CEROCOCCUS. 


BY ROSE W. PATTERSON. 


PLaTES XXII-XXIV. 


Amone the most injurious insects found upon the oaks 
west of the Rocky Mountains are those scale insects belong- 
ing to the genus Cerococcus. But three species of this 
genus have thus far been observed and described: viz., 
Cerococcus guercus Comst.', C. ehrhorni Ckll.’, and C. cor- 
teczs Town.’ 

The published accounts of these interesting coccids are 
limited to brief descriptions of the adult females. In each 
species the female lives within a case formed of waxy 
secretion. She is apodous, has single-jointed antenne 
bearing stiff spines, and the terminal segment of her abdo- 
men is prolonged into two lobes. Spinnerets of two kinds, 
single and double, occur. The mentum is two-segmented. 
Practically nothing descriptive of the immature stages or of 
the general biology of the insects has been published. As 
two of the species are common on the oaks of California, 
I have had opportunity to observe something of the life- 
history of these two forms, and the following notes include 
the results of this study. This paper was prepared in the 
Entomological Laboratory of Stanford University, under 
the direction of Professor V. L. Kellogg. 


Cerococcus ehrhorni C£//. 


PEAGE XOX, “KIGs: 1-97 PLAmE XOXDVG e4- 


This species was first found on the live-oaks in the 
vicinity of Mountain View, California by Mr. E. M. Ehr- 
horn, and was described by Professor T. D. A. Cockerell in 


1U.S. Agric. Report 1881-1882, pp. 213, 214. 
2 “Psyche,” Vol. VII, 1895, p. 255- 
3 Journal N. Y. Entom. Soc., Vol. VI, 1898, p. 170. 
[387] May 4, 1901. 
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«‘Psyche’’.' It probably occurs in all the comparatively 
moist regions of California west of the inner Coast Range; 
but the limits of its distribution have not been ascertained. 
In the Santa Clara Valley, it is found in abundance on 
Quercus agrifolia, the live-oak, and has been observed on 
a few scattered white-oaks, also. The insects seem to prefer 
the more sheltered parts of the tree and are most plentiful 
on the under sides of the branches, although they are also 
found hidden in the cracks of the rough bark on the trunk. 
Those on the branches are usually covered with a white 
fungus’, while on the trunk they are free from it. The 
scale secretes a thin pellicle of white waxy material, ellip- 
soidal in form. The insects themselves are bright crimson 
and may be seen through their semitransparent coverings, 
often lying in close proximity to each other. 


frst Stage (fig. 1).—The insects are viviparous and 
the young begin to appear about the last of January or the 
first of February. In the first stage, they are about .21 mm. 
long, elliptical in outline, and distinctly segmented. The 
tip of the abdomen bears two lobes, each terminating in a 
long filament and bearing a pair of spiny hairs on its inner 
margin. ‘The anal opening is between these lobes and is 
surrounded by four spines. Legs are present, and the tarsi 
are each furnished with four knobbed digitules (fig. 2). 
In these respects, the insect resembles Dactylopzus. The 
antenne (fig. 3) are composed of five segments including 
the basal joint, the first four being about equal in length, 
and the last twice as long as one of the others. ‘There are 
two longitudinal rows of double pits on the dorsal surface 
of the abdomen, a pair in each segment about as far apart 
as they are distant from the lateral margins of the body. 
The insect is very active during this stage. 


Second Stage (fig. 4).—With the first moult, important 
changes take place in the insect. Its legs disappear, and it 
begins to form its waxy case. Its many-jointed antennz 


1 June, 1895. 

2This white fungus completely covers and protects the enclosed scales, and 
undoubtedly lives in a sort of symbiotic relation with the insect. The fungus derives 
food (honey dew) from the scale, while the scale gains an effective protective covering. 


a 
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are replaced by minute non-segmented ones scarcely longer 
than wide and truncate at the tip; spines take the place of 
the long caudal filaments. Spiracles also appear; and the 
double pits are increased in number and scattered irreg- 
ularly over the surface of the body. The insect has in- 
creased in length from .21 mm. to .354 mm., and the 
segments of its body are less distinct than in the first stage. 


Adult Female.— Although there may be changes in 
structure between the second and the last stages, they have 
not been observed. ‘The adult female (fig. 5) is from .75 
to 1. mm. in length, regular in outline, and balloon-shaped. 
The terminal segment of the body is the only one that is 
plainly distinguished from the others. It is strongly chitin- 
ized and ends in two prominent points or lobes. Each 
lobe has a Stout spine near its tip and bears several short 
ones on its inner margin. Both dorsal and ventral surfaces 
of the insect are covered with irregularly arranged pits, 
single and double. The latter, which have hairs growing 
from them, are not so numerous as the former. The an- 
tenne (fig. 6) are small, unsegmented, and truncate at the 
tip. I have found only four comparatively long bristles and 
several short ones, although it has been stated by one 
author in a previous account that there are five. On the 
ventral side of the insect are two pairs of large spiracles 
(fig. 7), near each of which is a group of spinnerets, vary- 
ing in number from two or three in the second stage to from 
eight to twelve in the adult. 


Cerococcus quercus Comst. 
PLATE XXII, Fics. 10-15; PLATE XXIII, Fics. 16-22; PLATE XXIV, B#. 


Cerocoecus guercus is a large Coccid abundant on the oaks 
of Arizona and southern California. According to Pro- 
fessor Comstock, it is found on Quercus oblongifolia, Q. 
undulata, var. wrightiz, and probably on Q. agrzfolia.' 
The insects secrete thick coverings of bright yellow wax 


1U.S. Agric. Report 1881-1882, p. 213. 
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and are thus very noticeable on the tree, especially when 
they are massed together, as is usually the case. Dr. 
Howard, who became interested in the wax produced by 
this insect, had it analyzed and expressed the opinion, as 
Professor Comstock had done before, that the product 
might be of practical value, the supply being very great.’ 


First Stage.—In the laboratory, the young insects (fig. 10) 
began to hatch in February and continued to do so until the 
middle of May, emerging through the opening in the pos- 
terior end of the waxen case of the mother. As food was 
not at hand, they ran about in a lively way; but when placed 
upon the tree, selected a suitable spot and inserted the beak. 
From this time on they appeared to be inactive, and it was 
found that they had begun to secrete their coverings. ‘The 
wax seemed to come from the double pits and stood out 
from the body of the insect in transparent rods, giving it a 
spiny appearance. In the first stage, the insect is about .5 
mm. long, elliptical in outline, and distinctly segmented. 
The caudal segment (fig. 11) terminates in two prominent 
lobes with long filaments, as in C. ehrhornz, and bears at 
least four pairs of comparatively short spines. Eight spines 
surround the anal opening. The legs of this species (fig. 
12) are long compared with those of C. ehrhorni, and the 
tarsieach bear four knobbed digitules. The antenne (fig. 
13) are six-jointed, counting the basal segment, the third 
being about as long as the first and second combined, the 
rest approximately equal in length. The dorsal surface of 
the body has large double pits arranged in six longitudinal 
rows about equidistant from each other; no single pits 
occur. 


Intermediate Stage.—As the second stage of the insect is 
not to be found in the material at hand, it is necessary to 
pass to a later stage. Here the insect (fig. 14) is subovate, 
about 1.4 mm. long, and the abdomen is distinctly seg- 
mented. The long filaments at the end of the body have 
disappeared and short spines take their place. In the 


1U.S. Dept. Agric., Div. Ent., Bull. 9, New Series, p. 39. 
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original description, it was incorrectly stated that the insect 
has no antenne. These organs (fig. 16) are minute and 
unsegmented, irregularly cone-shaped and truncate at the 
tip, bearing several long stiff bristles and a number of short 
ones. In this stage the insect has remarkably large tracheal 
tubes which may be seen plainly when the specimen has 
been boiled in KOH. The spiracles, also, are easily seen. 
Double pits connected with large glands are scattered 
irregularly over the dorsal surface of the body, and single 
pits are very numerous in certain regions. Large groups 
of the latter extend from the margin of the body to each of 
the spiracles, and in each of the five segments next to the 
last a distinct band of single pits extends across the body. 
The last segment has a small group near the base of each 
terminal lobe. 

The sac of the insect (fig. 17) at this stage is not so con- 
vex as that of the adult and is somewhat like an air-cushion 
in form. The larval skin, which is orange-colored, is im- 
bedded in the wax at the center of the dorsal surface; and 
the secretion forms two rings about it. Slightly dorsad of 
the posterior end of the case is a tubercle in which is an 
opening. 

Adult Female.—The adult female is elliptical in out- 
line and more or less distinctly segmented. The terminal 
segment is not strongly chitinized, and the caudal lobes, 
which are not so prominent as those of C. ehrhornz, each 
bear a long bristle and several short ones. Double pits 
in large numbers are scattered over the surface of the 
body, but single pits do not appear to be numerous as in 
the intermediate stage just described. The antenne are 
similar to those of the preceding stage (fig. 16). The sac 
of the fully developed female (fig. 18) is about 6 mm. long 
and 5 mm. wide. It is irregularly elliptical in outline, very 
convex above, and somewhat flattened below. The larval 
skin is slightly cephalad of the center of the dorsal surface, 
and along the lateral margins are a number of little pro- 
jections, probably corresponding to the segments of the 
body. The wax forms a smooth sheet, as if the filaments 
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which compose it had melted and run together. When the 
eggs are laid, the body of the female shrinks away and is 
pushed to one side, the space within the waxen case being 
closely packed with eggs. 


Male.—One specimen, only, of the male (fig. 19) was 
obtained. It was found within its cocoon (fig. 20) in some 
material that had been killed with cyanide and was imper- 
fect. From the cephalic to the caudal extremity, the insect 
measures about 1.3 mm. ‘The head, thorax and abdomen, 
though closely connected, are easily distinguished. The 
head, which appears to be nearly globular in form, is 
pointed in front. One pair of large eyes was observed on 
the dorsal side in close proximity to the bases of the 
antenne. Though others may occur, they were not 
distinguished. The antennz are ten-jointed and are 
attached to the dorsal surface of the head very near its 
cephalic extremity. The first joint is short and about as 
wide as it is long, the second is large and club-shaped, the 
third is the longest, and the remaining joints are about 
equal in length, each being about two-thirds the length of 
the third joint. The antennz are covered rather densely 
with hairs, and the last joint bears two pair of knobbed 
digitules attached near its tip. 

The thorax is large, subquadrate in form, with rounded 
angles, and nearly as wide as it is long. The wings, which 
are attached to the lateral margins of the thorax, are thin 
and delicate and more or less evenly covered with short 
hairs. Balancers were not observed. The legs (fig. 21) 
are more slender than those of the female and covered, not 
very densely, with hairs. They resemble each other in 
form, and the tarsi each bear four knobbed digitules. 

The abdomen is slightly wider than the thorax and about 
twice the length of the latter. It is composed of nine seg- 
ments, the first of which is wider than the others. Those 
from the second to the eighth inclusive are similar in form, 
but increase in size to the fourth, then decrease. The 
ninth (fig. 22) is modified in form, and from it projects the 
penis. 
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Cerococcus corticis Zown. 
PLATE XXIII, Fics. 23-28. 


Cerococcus corticis was discovered by Mr. Koebele, in 
1897, on Quercus engelmannz, in Nogales, Sonora. It is 
between the two species described above in size and shape, 
but resembles the former in being bright crimson and in 
having conspicuous spiracles. A black fungus follows this 
scale, rendering it less noticeable than it would otherwise 
be. The covering of the insect is of white wax and is not 
smooth on the surface, but is covered with fine filaments 
which give it a cottony appearance. But two stages in the 
development of this species were observed—the first stage 
and the adult female. 


First Stage.—Like C’. ehrhornz, these insects are vivipa- 
rous. ‘The young (fig. 23) are similar to those of the two 
species described above, being elliptical in outline, distinctly 
segmented, and having two caudal lobes. The latter, how- 
ever, bear stiff hairs (fig. 24) instead of long filaments. 
As with C. qguercus, the legs (fig. 25) are long, and each 
is furnished with four knobbed digitules. The antenne 
(fig. 26) are six-jointed like those of the last named species, 
but are different from them in form. ‘The first, second, 
fourth, and fifth joints are nearly equal in length, the third 
is slightly longer than the first, and the last about twice as 
long as the first. 


Adult Female.—The adult female (fig. 27) is similar in 
outline to the intermediate stage of C. guercus. The ter- 
minal segment of the body, though strongly chitinized, is 
not so prominent as that of C. ehrhornt. The antennz 
(fig. 28) are very small, unsegmented, about as broad as 
long, and truncate at the tip, with eight bristles. 
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EXPLANATION OF PLATE XXII- 


Cerococcus ehrhorni CKLL. 


Fig. 1. First larval stage of female; a, double pits. 

Fig. 2. Leg of first larval stage of female. 

Fig. 3. Antenna of first larval stage of female. 

Fig. 4. Second stage of female; a, antenna; 4, spiracle. 

Fig. 5. Adult female; a, antenna; 6, spiracle; c, mouth-parts; d, fungus 
filaments. 

Fig. 6. Antenna of adult female. 

Fig. 7. Spiracle of adult female. 

Fig. 8. Fungus filaments. 

Fig. 9. Mouth-parts of adult female. 


Cerococcus quercus COMST. 


Fig. to. First larval stage of female. 

Fig. 11. Caudal segment of first larval stage of seme) &: a, double pits. 

Fig. 12. Leg of first larval stage of female. 

Fig. 13. Antenna of first larval stage of female. 

Fig. 14. Intermediate stage of female; a, antenna; 6, mouth-parts; c, spir- 
acle; @, tracheal tube. 

Fig. 15. Mouth-parts of intermediate stage of female. 
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EXPLANATION OF PLATE XXIII. 


Cerococcus quercus COMST. 


Antenna of intermediate stage of female. 

Sac of intermediate stage of female; a, larval skin; 6, opening in 
tubercle. 

Sac of adult female; a, larval skin; 6, opening in tubercle. 

Adult male. 

Cocoon of male. 

Leg of adult male. 

Last abdominal segment of adult male. 


Cerococcus corticis Town. 


First larval stage of female. 

Tip of abdomen of first larval stage of female. 
Leg of first larval stage of female. 

Antenna of first larval stage of female. 

Adult female; @, antenna. 

Antenna of adult female. 
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EXPLANATION OF PLATE XXIV. 
A. Cerococcus ehrhorni CK.., from photograph. 
B. Cerococcus quercus Comst., from photograph. 
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INTRODUCTION. 


THE present paper is made up of descriptions of three 
new species of Coccidz, or scale insects, from California, 
with some notes on a little known form. The writer’s 
thanks are due Professor T. D. A. Cockerell, for his cour- 
tesy in examining specimens, and for his assistance in their 
determination. 

This paper was prepared in the Entomological Labora- 
tory of Stanford University, under the direction of Professor 
V.L. Kellogg. 


DESCRIPTION OF NEw SPECIES. 


Eriococcus artemisiz, sp. nov. 
PLATE XXV, FIGS. I-Io. 


Adult Female.—Enclosed in a broad oval sac about 3 to 5 mm. long and 
2 to 3 mm. broad; snow-white, more or less woolly, and uniform in texture. 
(The sacs vary more or less in shape and size; some are somewhat pointed 
at one end, while others are perfectly round, etc.) 

Body oval in form, very plump, 4 mm. long, 2.5 mm. wide; color black, 
legs and antennze pale brown. Antennz seven-segmented, each segment 
with a few spiny hairs; seventh segment longest, other segments variable. 
I have observed the following variations in lengths of segments: 


7 (Gye 2535 1) 4, 5| 


i a (Oy Qe Bye one specimen. 


(2, 4) 1, 6 (5, 3) 


fi 3 
one specimen. 
7 (Sy ey BD) (tte 5) a 


(Gis) Ese 4 


one specimen. 
False 3) Om 2a (Are) 2 
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Legs, comparatively small; coxa very stout, very much wider than long; 
trochanter of the usual triangular shape; femur very much narrower than the 
coxa and longer than tarsus; tibia about two-thirds as long as the tarsus; 
claw stout and curved; both tarsus and claw with long filiform digitules. 
Dorsal surface with prominent capitate spines; ventral, with spiny hairs. 
Anal ring large, with six long hairs; posterior extremity with a single long 
bristle on each side of the anal ring. 


Adult Male.—Wing expanse about 2 mm.; length of body 1.2 mm.; color 
reddish purple; antennz and legs yellowish brown, eyes dark purple, wings 
slightly dusky. Body long and slender. Head rather small, wider than 
long. Three pairs of eyes, one pair on each dorsal and ventral surface, the © 
third pair, which are small and transparent, on the side. Antennz nine- 
segmented, each segment with many spiny hairs; first and second segments 
stoutest, third longest, the rest subequal, ninth segment with six long 
knobbed hairs. Prothorax very small, mesothorax largest, metathorax as 
wide as mesothorax but very much shorter. Legs slender and more or less 
hairy; only two tarsal digitules are to be seen. (If there are any on the claw 
they could not be found.) On each side of eighth abdominal segment are 
three long hairs supporting a long white waxy filament. 


Larva.—A full grown male larva taken out from the cocoon is elliptical in 
form, and slightly reddish black in color; antenne and legs, yellowish brown, 
about 2 mm. long and 1 mm. wide. Antennz six-segmented, stout, each 
segment with a few spiny hairs; sixth segment longest, third next to the 
longest,—formula 6, 3, 2, I (4, 5). Legs stout; tarsus and tibia almost equal 
in length. No capitate hairs on dorsal aspect. 


Egg.—Broadly elliptical, .38 mm. long, .3 mm. wide, purple in color, and 
smooth. 

flabitat.—Found on sage-brush (Artemzsza sp.), in the 
foot-hills of the Sierra Morena, Stanford University. Col- 
lected by the author March 24, 1900. 

Cocoons of male and female sacs are found at the base 
on the trunks of the shrubs, where they are covered by 
decaying leaves or sheltered by other substances. The 
specimens first collected were all males, but several weeks 
later the female sacs were also found. The adult males 
came out about the middle of April, in the laboratory; they 
were badly infested by the larve of a species of ladybird. 
While trying to rear adult males and eggs from male cocoons 
and egg-sacs, my specimens were all devoured by these 
coccinellid larve. 
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Ripersia festuce, sp. nov. 
LPIL/NINS: ROLOWE IDES, arias 


Adult Female.—Elongate-elliptical in form, covered with white powder; 
sac suboval or round, about 2 mm. long, loosely woven, composed of long 
white wool. 

Body about 3 mm. long and one-third as wide as long, with short spiny 
hairs on dorsal surface. (After being boiled in hot water in order to take the 
waxy substance off, the color was darkish purple; legs and antennz pale 
brown.) Antennz seven-segmented,' each segment with a few spiny scattered 
hairs; seventh segment usually longest, second next in length, fourth, fifth, 
and sixth usually subequal. There is quite a variation in the segments even 
in the same insects, as shown in the following formule:— 


Teele A (55 6) 3] 


one specimen. 
7, 2, 1, 6 (3, 4) 5 p 


4, 5, 6 
6 (4; 5 


M2 (ia AS, 0) 5 
Tip, (is By A) (Bs Gy) 


7, 2, I, 3 


)) 
one specimen. 
7) (i, Be )( P 


( 
) 
one specimen. 


Legs large and well developed; coxa stout, almost as wide as long; tro- 
chanter triangular in form; femur very long, .16 mm. long, .o5 mm. wide; 
tibia smaller than femur, about .18 mm. long; tarsus about .o6 mm. long; 
claw about .o2 mm. long, and rather stout; digitules of tarsus knobbed, long, 
and moderately stout; those on claw short and extending slightly beyond the 
claw. Anal ring with six hairs. 


Figg.—The egg is smooth, elliptical in form, .33 mm. long, .21 mm. wide; 
color purple. 


The Newly Hatched Larva.—Body subelliptical, very pale brown, .85 
mm. long, .46 mm. wide, anterior end subparabolic. Antennz very large, 
six-segmented, with a few scattered hairs; sixth segment longest, third next 
in length, first, second, and fifth subequal, fourth shortest,—formula 6, 3, 5, 
2, I, 4. Eyes inconspicuous. Mouth-parts well developed. Legs stout, 
well developed; coxa very stout, wider than long, with a few spiny hairs; 
trochanter triangular, with single short spiny hairs; femur the longest segment 
of the leg, but slightly narrower than the coxa; tibia shorter than femur and 
very much smaller, with a few short spiny hairs; tarsus shorter than tibia, 
tapering toward extremity, finished with a few spiny hairs, and four knobbed 
hairs, of which the lower pair are shorter, and with a short rather stout claw. 
Abdomen consists of nine segments, posterior end deeply emarginated, a 
long hair and a few spines on each projecting part. Anal ring with six long 
hairs. 


1Qne specimen examined had one antenna seven segmented, the other, only six- 


1 6, 3 (1, 2) 5; 4 
segmented,— formula 
2 ; Sy, 2 (1, 3) 6 (4, 5) 
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ffabitat.—Found on grass (Festuca scabrella) on Black 
Mountain, Santa Clara County, California. The speci- 
mens were collected by the writer March 24, 1900,—eggs 
and newly hatched larva at the same time. 


Lecanium adenostome, sp. nov. 


PLATE XXVI, Fics. 17-26. 


Adult Female.—Shape subhemispherical, with the edges not flattened. 
Average length, 4 mm., width 3 mm., height, 2 mm. The shape and pro- 
portions vary somewhat according to the place upon which the scale formed. 
Color varies from light brown to dark brown, dorsal surface smooth. When 
removed from the twig there remains a little white cottony substance. 

Antenne rather small, seven-segmented, about .26 mm. long,—formula 
3, 7, 4, 2 (5, 6) I (Sometimes fourth segment longer than the seventh), third 
segment about .05 mm. in length, seventh with many rather long hairs, the 
others with but few. Legs small; coxa very stout, with a few long hairs; 
tibia about .o9 mm. long; tarsus (without claw) about .o45 mm. long, a few 
knobbed hairs on the extremity; claw stout and curved. Anal ring with 
eight long hairs. 


Egg .—Elliptical in form, .3 mm. long and about one-third as wide; color, 
light reddish brown, with a peculiar curled marking. 


The Newly Hatched Larva.—Body broadly elliptical, .38 mm. long, about 
.21 mm. wide, rounded in front and narrow behind; color, pale reddish 
brown, with legs and antennz pale brown. Antennz six-segmented, third 
segment longest, sixth next to the longest; sixth segment with several long 
hairs, the others with but few,—formula 3, 6, 2 (1, 4, 5). Eyes prominent, 
with red pigment. Mouth-parts and legs well developed. ‘The three pairs 
of legs similar in form; coxa quite long, about one-half as thick as long, with 
one or two longish hairs; trochanter small and triangular in shape, with a 
single hair; the femur the longest joint of the leg, and almost equal to the 
coxa in diameter, with several long hairs; tibia a little shorter than femur, 
with a few long hairs; tarsus a little shorter than tibia, slightly tapering 
toward the extremity, which is furnished with a few spiny hairs and four 
knobbed hairs, or digitules, of which the lower pair are shortest, with a single 
rather long claw at the end. 


Habitat and Life-History.—Found on A denostoma fascic- 
ulatum, in the foot-hills of the Sierra Morena, Stanford 
University, and on Black Mountain, Santa Clara County, 
California. Taken by the writer March 24, 1900. 

The female became mature about the latter part of 
March or the first of April. The eggs were laid irregularly 
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beneath the body. The larve hatched from eggs, in the 
laboratory, for the first time, about May 1; they are very 
active. The male of this species is unknown. 


Pseudolecanium tokionis C%#//. 
PLATE XXVI, Fics. 27-46. 


Adult Female.—Length about 7 mm., width about 1.5 mm., very pale 
pinkish yellow (dried specimens dark brown), caudal end dark brown. Mar- 
gin with capitate spines. Mouth-parts very small, but well chitinized. Antennze 
very small, consisting of a single segment with a number of spines; two hairs 
on each side of dorsal aspect near caudal end; caudal end deeply cleft, with 
a number of long hairs on each side. Anal ring with twelve prominent 
hairs. The scale produces a white cottony secretion. 


The Newly Hatched Larva.—Length .8 mm., breadth .29 mm. Color 
pale brown (the larvee being dead when found, the fresh color is not known, 
but after boiling in K O H it is pale brown.); segments distinct; sides nearly 
straight, with capitated spines. Front margin of head round, with several 
capitated spines; mouth-parts large, well developed; eyes prominent, red. 
Antennz .11 mm. in length, six-segmented, the segments very distinct, with 
strong constrictions between them, and each with a few prominent hairs; 
first segment stout, second smaller and shortest, about one-half the length of 
first, third a little longer than first, fourth shorter than third but longer than 
second, fifth slightly shorter than third, sixth as long as third,—formula 
usually 3, 6, 5, 1, 4, 2. Legs long and stout; coxa short and stout. Four 
capitate spines on dorsal aspect near caudal end, the extremity with a deep 
cleft, a small hair on each side, and two long caudal bristles; a row of short 
but stout spines along each side; anal ring without hair. 


Second Larval Stage.—Length 1.16 mm., breadth .45 mm; color pale yel- 
low, caudal end yellowish brown; margins with capitate hairs; legs wanting; 
antenne consisting of a single segment as in the full grown female; segments 
distinct. 


Cocoon of Male.—Length 1.50 mm., breadth .65 mm.; color white, sub- 
transparent. 

Male Pupa.—Length 1.04 mm., breadth .36 mm.; color pink, legs and 
antenne pale brown; antennz long and rather stout, reaching to base of 
second legs, nine-segmented, tapering toward extremity; wing-case narrow 
and long, reaching to the base of last leg; the coxa large, the tarsus slender, 
tapering, and without claw. 


Adult Male.—Length about 1.4 mm‘, breadth .4 mm.; general color pink, 
with two basal segments of antennez pink, while the other segments of an- 
tennze and legs are pale brown. Head nearly round, pointed at front. Antenne 
nine-segmented, reaching to the anterior part of the abdomen; first segment 
very stout, and shortest, second a little longer and more slender than first, 
third longest, and stoutest at apex, fourth, fifth and sixth nearly equal, and 
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slightly shorter than third, seventh and eighth shorter than sixth, ninth shorter 
than eighth,—all are provided with short hairs. Eyes, three pairs, large and 
conspicuous, one pair on dorsal and one pair on ventral aspect pinkish, the 
pair on the side smaller and transparent. Prothorax narrow and short, meso- 
thorax largest and well developed, metathorax shorter than mesothorax. 
Legs long and comparatively stout, with many hairs, the three pairs of legs 
similar, except that the front ones are directed forward, and the tarsi are the 
longest; the four posterior legs directed backward; coxa all stout and short; 
trochanter short and somewhat triangular in shape, closely united with femur; 
femur nearly three times as long as trochanter and stouter; tibia longer than 
femur and trochanter combined, more slender, with several spines along the 
inside and one long spine at the posterior end; tarsus less than one-half the 
length of tibia, except in the first pair, tapering toward tip, where it is ter- 
minated by a short movable claw with an enlarged base, and by four knobbed 
hairs. Wing, length .45 mm., width .1o mm., rather thick, transparent, nar- 
row, and reaching to second or third abdominal segment, covered with many 
minute hairs, margins nearly straight. Balancers were not observed. Abdo- 
men oval in shape and almost as wide as thorax, tapering toward extremity. 

From the ninth segment is formed the penis, and its enlarged base is kept 
slightly within the eighth segment. The penis is in the form of a long, slen- 
der, tapering style, which enlarges a little at the tip. 


Ffabitat.—Lives under sheathing bases of leaves of bam- 
boo. The female always found with the head down. 

This interesting insect was first discovered on bamboo, 
in Tokyo, Japan, by Mr. Takahashi, and was described in 
1896 by Professor Cockerell,! of New Mexico, from dried 
specimens of full grown females with newly hatched larve. 
It was first found in this country by the writer, on the 
campus of Stanford University, February 19, 1899, this 
being the first time the male had been seen. 


1U.S. Dept. Agri., Divi. Ent., Technical, Ser. No. 4, 1896, p. 49. 
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EXPLANATION OF PLATE XXV. 


Eriococcus artemisi@, sp. nov. 
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A twig with female sacs. 

Adult female. 

Last abdominal segment of female. 
Leg of female. 

Antenna of female. 

Egg. 

Antenna of male larva. 

Adult male. 

Antenna of male. 

Tarsus of male. 


Ripersia festuc@, sp. nov. 
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Adult female. 

Last abdominal segment of female. 
Antenne of female: 7, right; /, left. 
Leg of female. 

First larval stage. 

Antenna of first larval stage. 
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EXPLANATION OF PLATE XXVI. 


Lecanium adenostome@, sp. nov. 


ie 
18. 
19. 
20. 
aie 
DD, 
23. 
24. 
25. 
26. 


Female, ventral aspect. 

Last abdominal segment of female. 
Antenna of female. 

Leg of female. 

A group of spines of female. 

Marking on the dorsal aspect of female. 
Egg. 

First larval stage. 

Antenna of first larval stage. 

Tarsus of first larval stage. 


Pseudolecanium tokionis CKuu. 


Di]. 
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29. 
30. 
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395: 
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38: 
39- 
40. 
4I. 
42. 
43. 
44. 
45- 
46. 


Females on bamboo. 

Specimen separated from host. 

Female. 

Dorsal aspect of last abdominal segment of female. 

Ventral aspect of last abdominal segment of female; all hairs but 
two removed from the anal ring. 

Antenna of female. 

Spines of female. 

First larval stage. 

Dorsal aspect of last abdominal segment of first larval stage. 

Leg of first larval stage. 

Antenna of first larval stage. 

Dorsal aspect of second larval stage. 

Dorsal aspect of last abdominal segment of second larval stage. 

Ventral aspect of last abdominal segment of second larval stage. 

Dorsal aspect of male pupa. 

Adult male. 

Dorsal aspect of head. 

Ventral aspect of head. 

Leg of male. 

Antenna of male. 
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PREFATORY NOTE. 


Tue author’s attention was first called to the Coccid 
described in this paper, in December, 1899, while searching 
for scales on a small isolated redwood tree (Seguoza semper- 
virens) on the grounds of Cedro Cottage Place, about one 
mile west of Stanford University. Early in January, 1900, 
the young were found making their appearance on the lower 
branches of redwoods, where the tree was thick and the 
insects well protected. 

From this time on, the insects were under daily observa- 
tion, both on their native trees and on potted branches in 
the laboratory, until the male and female were fully devel- 
oped, the female had deposited her eggs, and the young 
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were hatched and had passed into winter quarters. The 
descriptions of the various stages in the development of the 
male and female, and notes on the habits of this species, 
will occupy the major part of this paper. 

I have to acknowledge my indebtedness to Mr. T. H. 
Pergande of the Division of Entomology, U.S. Department 
of Agriculture, who, after an examination of my specimens 
determines the scale to be new (with D. cztr7 and D. poe 
showing most resemblance to it). 

This paper was prepared in the Entomological Laboratory 
of Stanford University, under the direction of Professor 
V.L. Kellogg. 


I. DESCRIPTION OF THE SPECIES. 
Dactylopius sequoie, sp. nov. 
PLATE XXVII. 


1. THe Ecc.—The egg is ovate in form, averaging about 
.37 mm. in length, and .2 mm. in breadth at the widest part. 
In newly laid specimens the color is a transparent, light lemon 
yellow, but after a few days it gradually changes to a darker 
yellow, probably on account of the developing embryo show- 
ing through the transparent shell. ‘The average number of 
eggs laid by each female is about seventy-five. 


2. Tue Larva. (first Stage, fig. 1).—On emerging 
from the egg the young are very small, averaging about .4 
mm. in length, and .2 mm. in breadth. The general shape 
of the body is elongate oval, widest at the middle, beginning 
to taper rather abruptly at a point about 5 » distant from the 
middle on either side. The extremities of the body are 
slightly truncate. The color is at first a rather dark yellow, 
but soon changes to the characteristic grayish color. The 
integument of the young larvais quite transparent, revealing 
such of the internal organs as are not of themselves trans- 
parent. 

The segments composing the body are not easily made 
out but seem to be at least thirteen, viz.: one to the head, 
three in the thorax, and nine abdominal, although the ninth 
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is so closely associated with the eighth that it cannot be 
clearly distinguished. In specimens which subsequently 
develop into males, the lateral margins of each segment are 
furnished with a few slender spines, visible only under the 
high power of the microscope. These spines are not present 
in the female at any stage. There are about six short hairs, 
or spines, between the eyes, three on either side of the 
middle point. From either margin of the eighth abdominal 
segment there arises a conical protuberance, bearing a 
single long hair and two short ones about one-third the 
length of the long one. The caudo-ventral margin of the 
ninth segment bears the anal ring, a narrow, flattened, cir- 
cular ring-plate, bearing the six slender, equidistant hairs, 
which are about .o6 mm. in length. Protruding from this 
ring may be noticed a conical organ supposed to be the 
anus. ‘The outer lobes of the ninth segment bend around 
until they are nearly on a level with the end of this organ. 

The two eyes are situated on the cephalo-lateral angles 
of the head, and rather below the lateral line. They are 
not very prominent and show no dark pigment as in some 
other species. The mouth-parts are similar to those of 
the adult female, except that the buccal sete are quite 
long, so that when doubled up in the body they reach to the 
last abdominal segment. The labium, or beak, is also large 
in proportion to the other parts. 

The antenne arise from the cephalo-lateral angles of the 
head, just in front of the eyes. They are about .15 mm. 
in length, of quite regular outline, and six-jointed. The 
formula is 6,2, (3, 4, 5) 13 1. e., the sixth segment longest, 
the second next in length, segments three, four, and five 
about the same, and segment one the shortest. The antenne 
are well supplied with hairs, the figure (fig. 1) showing 
their distribution. 

The legs are nearly equal in size and shape, so that a 
description of one will answer practically for all. The coxa 
is quite large, rather broad at the base. ‘The trochanter is 
also large, its angle being somewhat more than a right angle. 
The femur is longer and broader than any other segment. 
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The tibia is short and much wider at the lower end than 
at the upper. ‘The tarsus is slightly longer than the tibia 
and terminates in a single, rather heavy claw. The coxa 
has no hairs. The trochanter bears one long hair on the 
outer side near its articulation with the femur. The femur 
has several short hairs. The tibia bears several hairs at 
each end. ‘The tarsus also bears several hairs, and on the 
upper side a long hair ending ina knob. On the ventral 
side of the claw near its base are two digitules reaching 
somewhat beyond the claw and knobbed at their tips. 

Second Stage.—The young grow very rapidly, the most 
marked change occurring about February 1, in the antenne, 
which become seven-jointed by an elongation and division of 
the third segment. The formula now is 7, 3, 6, (1, 2, 4,5). 
There is no change in the body or legs except the increase 
in size. The marginal spines of male specimens show 
distinctly. 

3. DEVELOPMENT OF THE MALE (figs. 2, 3, 4).—Those 
individuals destined to become male flies continue to grow 
rapidly until about March 1, when they are considerably 
larger than the adult female. The segments of the body 
are now well developed and distinctly marked. 

The marginal groups of five or six hairs each are now 
plainly visible on each abdominal segment. On each lateral 
margin of the eighth segment there is a group of about ten 
spines, and the marginal tubercle bears one long hair and 
three shorter ones. On each margin of the thoracic seg- 
ment are three groups of from six to eight spines each. 
On the head there is a small group just above each eye, a 
large group near the base of each antenne, and between 
the antenne are four smaller groups. 

The antennz are now seven-jointed, formula 3, 7, (1, 2, 
4,5,) 6. They are also well supplied with hairs (fig. 2). 

The legs are well developed; coxz, trochanter, and femur 
being very stout, tibia and tarsus long and rather slender, 
the tarsus about two-thirds the length of the tibia. The 
claw is rather longer and more slender than that of the 
female, and it bears a short conical tooth on the ventral side 
near the distal end. The claw bears two knobbed digitules 
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at its base which extend slightly beyond the end of the 
claw. All the segments of the legs are more or less cov- 
ered with hairs which are arranged in rather definite 
rows. 

The mouth-parts are not as large in proportion to the size 
of the body as in the female of about the same age, and 
markedly less so than in the adult female. The buccal 
setz are especially short. 


4. FORMATION OF THE PupaL Case (fig. 3).—About 
February 20, the male larve begin to secrete the waxy 
fibers for the cocoon. With this secretion there is a 
slight change in the form of the body. The ridge on the 
“back is now quite pronounced, and there is a folding in of 
the integument near the dorso-lateral margin of each seg- 
ment, so as to form a second ridge (fig. 3). The secreted 
fibers first appear at the lateral margins, and there form 
white plates extending out from the body at right angles. 
Gradually the whole body becomes enveloped in a white 
waxy cocoon of semicylindrical shape, slightly conical at 
the lower end, and bearing two projecting tubes, in which 
the long waxy caudal filaments are formed. There are also 
two projections at the cephalic end enclosing the antenne. 


5. Tue Pupa (fig. 4).—On examining a somewhat 
advanced pupa, we notice, first, a general change in form. 
The head has become much reduced in size and contracted 
in form, being now very distinctly separated from the pro- 
thorax, which is also smaller, and quite distinctly marked 
off from the mesothorax. The wing-pads are well devel- 
oped. The lateral margins of the fifth, sixth, and seventh 
abdominal segments are marked by large tubercles, each 
bearing a single stout spine. The anal projection of the 
ninth segment is prominent, and the penis and other repro- 
ductive organs have begun to develop. The anal ring and 
hairs have disappeared, as have also the mouth-parts. The 
ocelli are not yet visible, although there are indications of 
them. 

The antennz are noticeably longer and although still 
enclosed in their pupal sheath show plainly the ten joints 
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and the numerous hairs which are still compressed in the 
enveloping sheath. The legs are longer and more slender 
than in the larval stage. | 

The pupa at this stage is of a grayish purple color, and 
the body is covered with short fine hairs. 


6. Tur Aputt Mate (fig. 5).—The following description 
was drawn from living specimens :— 


Measurements:—Body, from tip of head to tip of abdo- 
men, 3 mm.; caudal lobe, .5 mm.; from tip of head to end 
of folded wing, along dorso-median line, 5 mm.; antenne, 
3-48 mm.; wings, length, 3.4 mm., width 1.4 mm.; front 
legs, femur, .6 mm, tibia .g mm.; tarsus .3 mm., claw .07 
mm; hind legs, femur) 23\mm\:, tibia .1 mm, tarsusis3 
mm., claw .o8 mm. 


Color :—Head, dark olivaceous; eyes, blackish; thorax 
olivaceous; abdomen, light olivaceous with yellowish tinge; 
caudal filaments white; legs, olivaceous; wings, semitrans- 
parent, smoky, with iridescent rose tint in strong light. 

Balancers stout, with three long hooked claws fitting into 
socket in wing (fig. 5, @). 

The head is very much reduced, in fact, it seems to serve 
simply as the seat for the eyes and the antenne. It is longi- 
tudinally bisected by a distinct groove, ending posteriorly 
on the ventral side in a triangular depression occupying the 
position of the obsolete mouth-parts. On each lateral half 
of the head there are seven ocelli arranged in a transverse 
line just back of the antenne. Posterior to the middle one 
of these ocelli there is, on either side, a single large ocellus. 
(he antennz are ten-joimted, formula; 4, 1(2,)5,.0))) 7enoanee 
10, 2, 1. All segments have numerous hairs. ~ 

The legs are very slender, covered with rather long slen- 
der hairs for their entire length. The tarsi are armed on 
either side with a ventro-lateral row of short stiff spines. 
The tibia have also a few short spines on the ventro-lateral 
margins of the distal half. ‘The claws are rather slender, 
with a slight tooth on the ventral side near the tip. The 
two digitules are present at the base, though not perceptibly 
knobbed. 


ee 
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7. THe ApuLt FEMALE (fig. 6).— The adult female 
just before impregnation is rather long and slender as com- 
pared with the male propupa stage. The length is then 
about 1.8 mm., width about 1 mm. After impregnation 
there is a considerable shortening of the body and a conse- 
quent broadening as the eggs develop. The shape of the 
unimpregnated female is almost a perfect oval as to dorsal 
and lateral outlines, the ventral a nearly flat surface. 

In the live insect the color is a characteristic gray. The 
abdominal segments are distinctly marked dorsally, although 
the lateral margins show almost no indentation. 

The antenne are rather slender, about .65 mm. in length, 
and eight-jointed,—formula, 8, (2, 3,) 7, (4, 5,6,) 1. The 
number of hairs and their arrangement on the segments are 
about as described for the first larval stage. The eyes are 
prominent though not very large. The legs have not devel- 
oped in proportion to the size of the body. The shape and 
relative lengths of the different segments are about as in the 
first larval stage, except that the tibiz are now longer than 
the tarsi. The claws terminate in distinct hooks and have 
the two knobbed hairs, or digitules, at the base on the ven- 
tral side. ‘There is a single long hair at the distal end of 
the tarsus, on the dorsal side (fig. 6, @). 

The anal ring bears six long hairs as in the young, and 
the marginal lobes of the eighth segment each bear a single 
long hair, with two shorter ones at the base. 

The head, thorax, and abdomen are covered with short 
hairs, and on the caudal margin of each abdominal segment 
is a row of longer hairs. A few scattering long hairs are 
visible on the thorax and head. 


Il. Lire-History AND HABITs. 


1. THE Younc Larva.—The young larve within the 
egg-sac were quite active soon aiter hatching, crawling 
about over the unhatched eggs. In a few days they left the 
egg-sac and ran about over the leaves and twigs. Ina week 
or ten days after the first young appeared all were hatched 
and had entirely deserted the egg-sac. Those hatching on 
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potted branches in the laboratory all left the branches and 
disappeared in a few days. 

June 1, 1900, I marked several females on a redwood tree 
at Cedro Cottage Place, which were just beginning to secrete 
ovisac. I watched them until the young had disappeared 
from the egg-sac, and although I searched very carefully 
for these young on leaves and branches none was found. 

In January, 1901, I found the young insects abundant on 
this same tree and of exactly the same form as the just 
hatched larva, the antenne still being six-jointed and of the 
same formula, legs the same shape. The only change that 
had taken place was that they had grown to nearly twice the 
size of the very young stage. They must, therefore, con- 
ceal themselves on the branches or in the bracts at the base 
of the leaves on the lower branches, where they are thick 
and protected. ‘There they lead a semiquiescent life for a 
period of about six months. In the first days of January 
they began to crawl about and were easily found, always, 
however, partially concealed at the base of the needles. 


2. SeEconpD Larvat StTace.—These larve grew quite 
rapidly, and about February 1 the antennze became seven- 
jointed. There was, however, no perceptible change in 
form at this time. Possibly a third change may be noticed 
in the male just before pupation, but it is very slight. In 
the course of these three stages I have not actually observed 
any moulting. 


3. Tue Mare Pupa.—The male begins to secrete the 
wax for its cocoon about February 20, and I have found 
the completed cocoons by March 1. Now begins the radical 
transformation of the male larva, a complete metamorphosis 
being undergone before the fly issues. ‘The whole process 
occupies a period of about twenty days. 

The process of emerging from the pupal case and skin is 
very interesting. On March 21, at nine a. m., I found the 
young male in the cocoon which was completed March 1 to 
be in the act of emerging. The pupal skin first split along 
the dorso-median line of the head. The head suddenly 
burst through, next the wings, then the legs. In the process, 
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the skin became exactly reversed, leaving the abdomen 
attached until the very last thing. The male had entirely 
freed himself from the skin by twelve o’clock, and soon 
began to move the legs and antenne, at first very feebly, 
gradually increasing the movements as he gained strength. 

The process of the unfolding of the wings is also very 
interesting. In a few minutes after the male emerged, the 
wing-pads began to swell up at the base, and proceeded to 
expand in much the same way that a balloon does in being 
inflated with gas. The swelling passed rapidly from base 
to apex of wing, the wing expanding at the same time. 
This process occupied about fifteen minutes, although the 
full expansion of the wing was not complete until the follow- 
ing morning. 

The long waxy caudal filaments were at first folded up 
and it took some time for them to straighten out. 

Soon after emergence the male began to move about 
quite actively, walking with wings extended at an angle of 
about forty-five degrees above a horizontal plane. The 
long white filaments were also extended at an angle of about 
thirty degrees and directed slightly upward, giving him a 
very graceful appearance. 

When approaching a female, the antennz were used to 
discover her definite location, and there was a rapid vibration 
of the wings when he first found her. I reared a number of 
males in glass breeding jars, and in no case did I observe 
even a short flight, or attempt to fly, although I shook the 
jar and even touched the insects with a needle. 

From my observations, I should say that the males live 
on an average for three days after maturity; the longest 
record I have is four days, and the shortest, two days. 


4. THe FEMALE AND Ovisac (fig. 7).— The females 
began to secrete ovisac about April 1. The first appearance 
of it was a little white fringe of waxy filaments protruding 
from the ventral margins of the three caudal segments of 
the abdomen. As the process of secretion continued and 
the ovisac grew in length and thickness, the abdomen of the 
female was gradually raised up so that it finally stood nearly 
at right angles to the natural position. In about two days 

(2) May 22, Igor. 
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the proximal third of the ovisac was completed, and the egg- 
laying process began. No eggs, however, were deposited 
in the proximal third, the eggs being deposited in the remain- 
der of the sac as it was completed. The whole process 
occupied about five or six days. 

The first young appeared in about twenty days and in two 
or three days more all had hatched. The mother insect 
usually lives for several days after the young are hatched. 
In one case she survived for ten days after all young were 
hatched. The larger number of females come to maturity 
in April and the first part of May; but there are stragglers 
until late in June and evena fewin July. However, the 
great bulk of the young appear about the middle of May. 


5. DistripuTion.—I found the first specimens of this 
species in December, 1899, on a small, isolated, cultivated 
redwood tree (Sequoia sempervirens) on the grounds at 
Cedro Cottage Place, one mile west of Stanford University. 
Later, I found them ona well protected redwood tree in the 
Stanford Arboretum. <A few scattering specimens were 
found on other redwood trees in the arboretum, but they 
were most abundant on the single tree mentioned. 

March 1, 1900, I found the young quite abundant ona 
clump of young redwoods at Woodside, about six miles 
west of the University, near the foot-hills. A curious fact 
with reference to these last mentioned individuals is that 
they nearly all developed into males, the proportion being 
about ten males to one female. On the tree in the arboretum 
exactly the reverse of this is true. 

I have since found this scale all through the Sierra Morena 
Mountains, extending to the coast, and for a distance of 
from ten to sixty miles from Stanford University, wherever 
there are redwood trees. They do not seem to be abundant 
in any locality. 

6. Parasires.—I have found the larva of a ladybird, 
species as yet undetermined, eating the young and using 
the waxy filaments of the egg-sac for its own cocoon. I 
have also bred from the body of the female scale a Chalcid 
fly, of which the species has not yet been determined. 
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EXPLANATION OF PLATE XXVII. 


Dactylopius sequoiz, sp. nov. 


Larva, first stage. 

Male larva, propupa stage: a, enlarged tarsus and claw. 

Male larva beginning to secrete wax for cocoon. 

Male pupa, advanced stage. 

Adult male: @, balancer and pocket; 4, enlarged tarsus and claw. 
Adult female: @, enlarged tarsus and claw; 4, anal ring and hairs. 
Adult female and ovisac: a, lateral view; 4, dorsal view. 
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